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® ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typical 
technical journal article are illustrated below. 
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mixture. Stokes, V.K.4(Foster-Miller Associates,Anc., Waltham, 
MA). J. Fluids Eng.; 100: No. 4, 410-413(Dec 1978). 

[ Assuming that a gas—particle mixture behaves like a 
homogeneous gas, in which the slip velocity of the particles is 
negligible, the various flow regimes in one-dimensional downhole 
flow, including the effects of gravity, compressiblity and wall 
friction, have been investigated. It is assumed that the flow is 
isothermal and that the wall shear can be accounted for by an 
| empirically determined friction factor. 
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Stewart, W., See Dean, J.W.. 4:48543 

Stimson, J., Reproduction, growth, and survival of Enewetak 
corals, 4:49200 (NVO-—0703-1, pp 56-59) 


eSubject Index 


The subject index consisting of entries naming 
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eContract Number Index 
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number with corresponding abstract and report num- 
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port numbers. This index includes information on where 
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ence papers are indexed here as a matter of convenience. 
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ENERGY RESEARCH ABSTRACTS 


01 COAL AND COAL PRODUCTS 


6813 (ORNL—5702) Fossil Energy Program. Quarterly 
progress report for period ending September 30, 1980. (Oak 
Ridge National Lab., TN (USA)). Jan 1981. Contract W- 
7405-ENG-26. 348p. NTIS, PC A1l5/MF AOl. 

This quarterly report covers the progress made during the 
period July 1 through September 30 for the Oak Ridge National 
Laboratory research and development projects that are carried out 
in support of the increased utilization of coal and other fossil fuels 
as sources of clean energy. These projects are supported by various 
parts of DOE including Fossil Energy, Basic Energy Sciences, 
Office of Health and Environmental Research, Office of Environ- 
mental Compliance and Overview, Economic Regulatory Adminis- 
tration, Policy and Evaluation, Resource Applications, by the Elec- 
tric Power Research Institute, and by the Tennessee Valley Au- 
thority and the EPA Office of Research and Development through 
interagency agreements with the DOE. 


6814 (ORNL/TM—7610) Fossil Energy Program. Prog- 
ress report for October 1980. (Oak Ridge National Lab., TN 
(USA)). Jan 1981. Contract W-7405-ENG-26. 123p. NTIS, 
PC A06/MF AOl1. 

This report - the seventy-fifth of a series - is a compendium 
of monthly progress reports for the ORNL research and develop- 
ment program that are in support of the increased utilization of coal 
and other fossil fuel alternatives as sources of clean energy. The 
projects reported this month include those for coal conversion de- 
velopment, chemical research and development, materials technol- 
ogy, component development and process evaluation studies, tech- 
nical support to major liquefaction projects, process analysis and 
engineering evaluations, fossil energy environmental analysis, flue 
gas desulfurization, solid waste disposal, coal preparation waste uti- 
lization, plant control development, atmospheric fluidized bed coal 
combustor for co-generation, TVA FBC demonstration plant pro- 
gram technical support, PFBC systems analysis, fossil fuel applica- 
tion assessments, performance assurance system support for fossil 
energy projects, and international energy technology assessment. 


0104 Processing 


REFER ALSO TO CITATION(S) 5873, 6875, 6884, 6888, 6889, 6890, 6890, 
6892, 6915, 6935, 6937, 6965, 7093, 7096, 7692, 7710, 7835, 7963, 7977, 7977, 
7978, 7978, 8015, 8076 


6815 (ANL—80-62) Proceedings of the 1980 symposium 
on instrumentation and control for fossil energy processes. 
Doering, R.W. (comp.). (Argonne National Lab., IL 
(USA)). 1980. Contract W-31-109-ENG-38. 640p. (CONF- 
800602—). NTIS, PC A99/MF AOl. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

The 1980 symposium on Instrumentation and Control for 
Fossil Energy Processes was held June 9-11, 1980, New Cavalier, 
Virginia Beach, Virginia. It was sponsored by the Argonne Nation- 
al Laboratory and the US Department of Energy, Office of Fossil 
Energy. Forty-five papers have been entered individually into EDB 
and ERA; nine papers had been entered previously from other 
sources. (LTN) 


6816 (ANL—80-62, pp 3-8) Overview of the DOE coal 
conversion program: challenge for the 80's. Lievens, E.J. Jr. 
1980. 


From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 


We normally think of Instrumentation and Control in a 
rather narrow sense, but let me share with you our view of five 
broad functions which need new or improved I and C devices: (1) 
we must be able to control new processes during all phases of their 
operation; (2) we must make sure new processes are safe; (3) we 
must control environmental acceptability and reliability; (4) we 
cannot overlook the effects of economics on operation; and (5) our 
overall goal is to achieve 90 to 92 percent on-stream operating 
time, typical of the process industry. The synthetic fuels program 
has at least six major support areas. It urgently needs adequate in- 
struments and controls for successful demonstration and commer- 
cial production. Coal charge systems and equipment, and slag, ash, 
and product let down and disposal valves require attention. Rotat- 
ing equipment - pumps and compressors for product gases and 
oxygen - must be studied. Solids handling valves are another re- 
quirement. Finally, supporting technology is essential to provide 
suitable metallurgy for an extremely hostile operating environment, 
full of high temperatures and pressures. 


6817 (ANL—80-62, pp 9-19) Solid fuels industry and 
Sasol. reg Tg Le 4 (Fluor Engineers and Constructors, 
Inc., Irvine, CA). 1 

From bd sy on instrumentation and control for fossil 
energy B ogee = Virginia Beach, VA, USA (9 Jun 1980). 

e ability of the engineering and construction industry to 
implement the development of a synfuels industry was analyzed. 
The lower limit of President Carter's goal of having in place 1-1/2 
million barrels per day of synfuels production capacity by 1990 
which is based on | million barrels per day from coal and about 1/ 
2 million barrels from shale. The following will address only the 
production of synfuels (gasoline, diesel, and jet fuel) from coal. 
Specifically, we have tried to assess the consequences of such a 
program on engineering manpower, construction manpower, and 
equipment and material suppliers for key components - this based 
upon our experience with the South African Sasol projects, the 
largest coal to synthetic fuels facility in the world. For coal to con- 
tribute 1 million barrels per day, we have assumed the construction 
of 20 coal liquefaction plants, each having a capacity of 50,000 bar- 
rels per day. A peak manpower estimate for the construction of 
these 20 plants is 135,000 men, which will probably lead to a short- 
age of skilled welders and pipefitters. Availability and delivery of 
equipment may create problems, especially if there is a Buy in 
America procurement policy. The Sasol plant in South Africa is de- 
scribed. 


6818 (ANL—80-62, pp 20-30) Instrumentation and con- 
trol needs for the H-Coal Process. Malone, D.P. (Ashland 
Synthetic Fuels, Inc., KY). 1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

e instrumentation and control needs of the H-Coal Proc- 
ess are similar to those found in many petroleum refining processes. 
The areas of process instrumentation and control which require a 
significant improvement over what is currently available are high 
pressure slurry letdown valves; flow rate measurement of hot, high 
pressure, concentrated slurries; level measurement in high pressure, 
high temperature (thick wall) vessels which contain slurries whose 
compositions vary significantly with time; on-line measurement of 
density, melt point, viscosity, and solids content on hot, high pres- 
sure slurries; and on-line compositional analysis of liquid streams 
which contain dissolved gases, distillate hydrocarbons, residuum, 
and solids. The most important instrumentation and control prob- 
lem in the H-Coal Proc:ss is high pressure slurry letdown valve 
erosion. It can be called a show stopper because, if a satisfactory 
system is not found, the plant cannot operate. The measurement of 
slurry flow rates and vessel levels are the next most important 
items. We feel that currently available instrumentation will allow 
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the process to operate but improvements in these areas would sig- 
nificantly improve the operating characteristics of the process. The 
measurement of pressure and temperature with currently available 
instrumentation probably exceeds the requirements of the process. 


6819 (ANL—80-62, pp 55-63) Operating problems ex- 
perienced or anticipated on large scale gasification plants. 
McKeraghan, J.W. (Procon International Inc., Des Plaines, 
IL). 1980. 

From Symposium on instrumentation and control for fossil 


energy processes; Virginia Beach, VA, USA (9 Jun 1980). 
Fhis paper sets out to demonstrate in practical terms the 


types of problems which have been encountered on gasification 
plants in the past and it is anticipated will be met on new plants in 
the future. The main areas highlighted are those of coal handling 
and preparation, mixed phase flow, gasifier operation, oxygen and 
tar handling systems. Some comments are also given to the prob- 
lems of on-line gas analysis and the detection of unsafe environ- 
ments. The intention of this paper is to demonstrate in practical 
terms the types of problems which have been encountered and it is 
anticipated will also attend on new plants and hopefully to convey 
to experts in the instrumentation discipline the need for additional 
sophistication. 


6820 (ANL—80-62, pp 64-74) High pressure slurry let- 
down valve designs for Exxon Coal Liquefaction Pilot Plant. 
Platt, R.J. (Exxon Research and Engineering Co., Florham 
Park, NJ). 1980. 
From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 
he purpose of this paper is to describe the equipment used 
for several critical, high-pressure, letdown-valve applications on the 
Exxon Coal Liquefaction Pilot Plant (ECLP). These valves are 
used to reduce high pressure reactor effluent slurry to low pressure. 
The process employed is the Exxon Donor Solvent (EDS) process. 
Pilot Plant throughput is 250 ton/day. The plant was designed to 
obtain scaleup data and perform component testing for use in a 
larger size commercial EDS design. Operations in the 250 ton/day 
pilot plant are part of an integrated R and D program sponsored by 
government and industry. The US Department of Energy provides 
50% of the funding through a unique government cost sharing ar- 
rangement, the Cooperative Agreement. The remaining funding is 
provided by Exxon Company, USA, Electric Power Research In- 
stitute, Japan Coal Liquefaction Development Company, Phillips 
Petroleum Company, ARCO Coal Company, and Ruhrkohle AG. 
The development program status for the project was recently re- 
ported elsewhere. 


6821 (ANL—80-62, pp 88-95) Distributed microcom- 
puter control of a coal gasifier feed system. Hartman, W.H. 
(Forney Engineering Co., Addison, TX). 1980. 

From Symposium on instrumentation and control for fossil 
ney Sa, Virginia Beach, VA, USA (9 Jun 1980). ‘ 

his paper deals with control of the feed system to multiple 

coal gasifiers. It examines the sequential control of the batching 
system, regulatory control of the feed system, and data acquisition 
for process analysis. Since the startup of a gasifier is a time consum- 
ing process, special attention has been given to the elimination of 
nuisance shutdowns through the use of hierarchical control and dis- 
tributed logic. Also, since accurate regulation of the throughput of 
the system is a requirement, the paper discusses a technique which 
is continuous, accurate and cost effective. The system combines se- 
quential, regulatory and math functions in a high level language to 
effectively utilize the capabilities of the microprocessor and to 
allow sensors to serve multiple functions. In general, the paper ex- 
plores the application of current microprocessor technology to 
solve control problems encountered in fossil fuel conversion proc- 
esses. 


6822 (ANL—80-62, pp 96-103) Control valves for ero- 
sive service. Coughlin, J.L.; Brennan, M.F. (Masoneilan In- 
ternational, Inc., Norwood, MA). 1980. 
From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 
hile steady progress has been made at understanding the 
mechanics of erosion due to particle impingement, experience is still 
the best guide in specifying control valves for erosive service. Serv- 
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ices that are mildly erosive are best handled with off-the-shelf de- 
signs; sometimes in combination with special materials or surface 
treatment’. Harsher environments such as gas wellheads, visbreak- 
ing and low pressure gasifiers require designs targeted for these 
special cases. Again, these designs have evolved with increased ex- 
perience. Finally, the conditions imposed by the new synthetic fuels 
technologies presents a new challenge to control valve manufactur- 
ers. Here a control valve is proposed to achieve acceptable life in 
severe erosive service. The design is based upon the anticipation of 
erosion rather that the elimination of erosion. It is believed that 
such a design offers the best short term solution to a very difficult 
problem. 


6823 (ANL—80-62, pp 123-132) Tagging of an H-Coal 
PDU run. Sample, D.G.; Thomas, M.G. (Sandia National 
Labs., Albuquerque, NM). 1980. 

From Symposium on instrumentation and control for fossil 
energy f gaee Virginia Beach, VA, USA (9 Jun 1980). 

catalyst tag (3.5 pounds of American Cyanamid 1442A 

CoMo catalyst) was inserted into H-Coal PDU run number 9 on 
September 1, 1979. This catalyst tag was activated in a thermal 
neutron flux to an overall activity of 390 micro-curies of cobalt 60. 
All the subsequent daily withdrawals, as well as the final dump, 
were analyzed for total ®°Co. The mass balance for the experiment 
was better than 96% based on Co in-Co out. Approximately 
seven days after the insertion of the tag, the activity of Co in the 
daily withdrawals reached a maximum. The PDU, the cyclone un- 
derflow and overflow, the offgas, and the vacuum bottoms were 
continuously monitored for radiation during the run. No radiation 
was observed in the gas; however, the small amounts found in 
other areas, 16 micro-curies per 132 tons of product, were as pre- 
dicted, based on a 4% attrition rate for the catalyst. The personnel 
involved in the experiment, based on personal dosimetry and urine 
analysis, did not receive any measurable radiation. 


6824 (ANL—80-62, pp 165-173) On-line gas chromato- 
graph system for synfuels plants. Lee, J. (Bendix Corp., 
Lewisburg, WV). 1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

n-line chromatography is used in most mature chemical, 

petrochemical and refining processes. The on-line chromatograph is 
efficient, adaptable, and versatile as an aid in the control of these 
processes. Gas chromatography offers many benefits not found in 
other analytical techniques: wide linear range, universally sensitive 
to all volatile organic compounds, specific by way of the separation 
technique and specific detector systems, inexpensive, sensitive - 
from parts per billion concentrations, and fast response and simplic- 
ity of design. On-line units are usually furnished with the analysis/ 
detector section located in a hazardous environment near the 
sample to be analyzed. The controller is located several thousand 
feet away in what is considered a non-hazardous area. The simplic- 
ity of design has led to this separation and it is this feature which 
has retarded the growth of mass spectrometers into on-line configu- 
rations. The on-line gas chromatograph performs the same analysis, 
unattended, over many months, employing automatic calibration 
and sample introduction. In the more sophisticated synfuel process- 
es, the pilot or demo plant is not designed to make a commercial 
product, rather they are large data generators. Compositional data 
is now a key element and the on-line gas chromatograph is an es- 
sential part of the plant's design. Because on-line gas chromato- 
graphs are available at all times, composition is monitored under 
constantly changing process parameters. Different type coals, dif- 
ferent operating parameters, and alternate control strategies are 
automatically verified with on-line gas chromatographs. 


6825 (ANL—80-62, pp 174-182) Surface ionization de- 
tector for alkali metal level measurements in gas streams. 
Zarchy, A.S. (General Electric Co., Schenectady, NY). 
1980. 
From Symposium on instrumentation and control for fossil 
energy processes; Me pe Beach, VA, USA (9 Jun 1980). 
race levels of alkali metals in the gases which propel gas 
turbines pose a serious corrosion problem for turbine parts. To con- 
trol this level in the event of a system upset it is necessary to have 
an on-line monitor which measures this quantity. A detector for 
this purpose has been developed and is described herein. The detec- 
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tor utilizes the principle of surface ionization to isolate only that 
signal which is due to the presence of alkali material. The results of 
this study indicate that a detector utilizing this principle has enough 
sensitivity for use as an on-line alkali monitor for gas turbines. A 
description of the construction, operation and calibration is present- 
ed. The series of experiments described show that surface ionization 
provides a useful basis for an on-line alkali detector. The detectors 
which have been produced show sensitivity to alkali aerosoi over 
long periods of time and appear to be free from any long-range ef- 
fects which might hinder their application as on-line monitors. The 
surface ionization alkali metal detector is a straightforward ap- 
proach to on-line alkali metal monitoring in fuel gas streams. In 
comparison to other competitive technologies the device is simple, 
requiring very little peripheral equipment. Although this device 
does not provide an absolute signal, it is calibratable over wide 
ranges of conditions. Since the detector can be mounted in situ, the 
readings are uncomplicated by sampling errors. Thus, surface ion- 
ization should be a top choice as the basis for alkali metal detection. 


6826 (ANL—80-62, pp 300-315) Integrated radiometric 
system for gasifier temperature measurements. Part 3. Zwei- 
baum, F.M.; Kozlowski, A.T.; Lamontagne, J.J.; Surette, 
W.E. Jr. (Barnes Engineering Co., Stamford, CT). 1980. 

From Symposium on instrumentation and control for fossil 
energy pn Virginia Beach, VA, USA (9 Jun 1980). 

n integrated radiometric system for gasifier temperature 
measurements has been developed, fabricated and is undergoing 
tests at the Bituminous Coal Bi-Gas Pilot Plant at Homer City, 
Pennsylvania. The buyer is C.F. Braun and Company for the 
Energy Research and Development Administration and the Ameri- 
can Gas Association. The purpose of the system is to monitor and 
to scan the radiation inside a coal gasifier, to measure temperature 
and to monitor the process by spectral scanning. The first paper of 
this series described the installation and its principles of operation. 
The second reviewed initial results, described a modification for 
making temperature measurements by the two-color method and 
considered a method for making these measurements by means of a 
microprocessor-controlled scanning radiometer. This paper de- 
scribes new developments for making these measurements. The re- 
sults that have been obtained indicate that the described concepts 
and methods are appropriate for this measurement program and its 
prevailing environmental conditions. 


6827 (ANL—80-62, pp 326-333) Control of short-con- 
tact-time coal liquefaction. Varghese, P.; Derbyshire, F.J.; 
Whitehurst, D.D. (Mobil R and D Corp., Princeton, NJ). 
1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Py Beach, VA, USA (9 Jun 1980). 

hort-Contact-Time (SCT) coal liquefaction studies carried 
out in either laboratory batch autoclaves or in continuous PDU’s 
pose considerable difficulty with interpretation of results because 
temperature recovery upon injection in the former and reactant 
heat-up in the latter can constitute significant fractions of total reac- 
tion time and are hard to reproduce. We present a combined time- 
temperature severity parameter, based on simple Arrhenius-type ki- 
netics, which appears to correlate well with conversion to soluble 
and gaseous products obtained in SCT liquefactions at different 
nominal times and temperatures, in batch autoclave-injection sys- 
tems. Further, it is shown that the continuous computation of such 
a severity parameter by a computer interfaced with the reaction 
system allows the control of SCT conversions to predetermined re- 
action severities, and potentially to chosen levels of conversion. 
Similar control systems may significantly enhance the ease of trans- 
lating results obtained in different systems. Factors relevant to liq- 
uefaction yields, such as solvent quality, are also thus more clearly 
distinguished from the effects of differences in time-temperature his- 
tory that have hitherto proved hard to minimize. 


6828 (ANL—80-62, pp 342-350) Pressure reduction by 
gradual friction loss: the spiral-flow letdown valve. Balhouse, 
H.J.; Harper, C.R. (Consolidated Controls Corp., El Se- 
gundo, CA). 1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

Letdown valves have caused operational problems at several 
coal conversion facilities because of rapid erosion of valve trim. 
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Pressure letdown service in coal conversion plants is especialiy 
severe, being characterized by high pressure drops, corrosive fluids, 
flashing, and abrasive solid particles entrained in the fluid. The 
spiral flow letdown valve is an attempt to control erosion by con- 
trolling velocity through the trim at a low, constant level and main- 
taining a small angle of impingement. The pressure is gradually re- 
duced by friction loss through a long spiral path, contoured to 
maintain a suitable velocity without disturbances caused by abrupt 
changes in direction or flow area. Velocity control plus negligible 
downstream pressure recovery result in exceptional freedom from 
cavitation in liquid letdown service. 


6829 (ANL—80-62, pp 351-359) Operating experience 
with PDU of entrained flow type for generating LBTU gas 
for power application. Brzozowski, W.S.; Dul, J. (Inst. of 
Nuclear Research, Swierk, Poland). 1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

is paper describes the results of the two series of tests 

conducted during the 1978/79 period of time. The tests carried out 
in the first part of 1979 provided a shakedown of the new facility 
and the flow train components. A second series of tests provided a 
performance evaluation of the facility together with the conclusions 
and recommendations for further experiments. A brief description 
of the facility is given in the paper. The PDU gasification stand is 
designed to convert ~ 20 kg/h of powdered coal with high con- 
tent of sulphur and ash into a LBTU gas having a calorific value of 
~ 850 to 1000 Kcal/Nm* /~ 100 Btu/scf/. A new method of 
design is described which takes advantage of special high tempera- 
ture insulation materials to suppress the heat losses. As a gasifying 
medium air, preheated till 1000°C, is used. This research has been 
sponsored by the Maria Sklodowska-Curie Fund composed of 
shares bought by the Polish and US Governments. 


6830 (ANL—80-62, pp 380-387) Particulate sampling of 
low Btu coal gas. Neulander, C.K.; Walmet, G.E.; Zarchy, 
A.S. (General Electric Co., Schenectady, NY). 1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

articulate sampling of several different kinds has been per- 

formed on low Btu coal gas generated by a process development 
unit sized advanced fixed bed gasifier (0.9 m in diameter). It was 
desired to ascertain particle loading, size distribution, nature (i.e. 
solid or liquid droplet), and alkali metal content. The objective was 
to verify the fuel gas suitability as a gas turbine fuel. A number of 
different, successful sampling techniques are described including: 
(1) membrane filtration; (2) cascade impaction; and (3) packed bed 
filtration. Methods of analyzing these types of samples are de- 
scribed and results are given for typical coal gas runs. In general 
the results are self consistent. Each of the techniques described 
have provided valuable data in our evaluation of the efficacy of the 
fuel gas treatment system. In cases where the sampling techniques 
overlap in duty, it has been found that results are comparable, al- 
though differences can occur as a result of system operation, tran- 
sients, etc. as well as from the sampling techniques. The major find- 
ings from these studies, i.e. total, as well as mineral, particulate 
loadings, alkali metal concentrations, and particle size distributions, 
all indicate that the clean low-Btu gas fuel can be treated effective- 
ly, by conventional processes, to provide an eminently suitable fuel 
for gas turbine-based power generation systems. 


6831 (ANL—80-62, pp 449-458) Potential instrumenta- 
tion needs in the occupational area in coal conversion plants. 
Bochinski, J.H.; Telesca, D.R. (Enviro Control, Inc., Rock- 
ville, MD). 1980. 
From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 
he chemical agents released to the workplace during coal 
conversion will depend to some extent on the type of process in- 
volved. The chemical agents identified during an industrial hygiene 
survey of the unit operations in a solvent refined coal pilot plant 
listed in Table 1, 2 and 3 are characteristic of coal liquefaction 
processes. Also listed in Table 1 and 2 are permissable exposure 
levels (PEL’s) set by OSHA in 29 CFR 1910 and the actual con- 
centration ranges observed in the workplace during the survey. As 
noted, the concentration for many of the compounds are at very 
low levels - below the OSHA standards where such standards were 
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established. As a part of the comprehensive industrial hygiene sur- 
veys, Enviro as a contractor to NIOSH is recommending a re- 
search program which will study the effects of low level exposure 
over prolonged periods of time to the hazardous materials found at 
coal conversion units. It is for this reason that Enviro is suggesting 
a need for measuring levels of hazardous materials which are in 
many cases below the detectable limits of instrumentation available 
today. 


6832 (ANL—80-62, pp 498-504) Determination of the 
effect of particle size on rate of tar release from coal under 
rapid heating conditions. Vastola, F.J.; Freihaut, J.D.; Morel, 
O. (Pennsylvania State Univ., University Park). 1980. 

From Symposium on instrumentation and control for fossil 
——— Virginia Beach, VA, USA (9 Jun 1980). f 

e nature and yield of the products of coal pyrolysis 

depend not only on the type of coal but also on the thermal condi- 
tions of the pyrolysis. Under conditions of rapid heating the effec- 
tive temperature of pyrolyzing coal particles can be considerably 
different than reactor or gas temperatures. Whether a coal particle 
is reacting under isothermal or temperature gradient conditions can 
be determined by measuring the rate of reaction. In this investiga- 
tion the reaction was monitored by measuring the tar release in a 
flow reactor. The reactor allowed the controlled injection of sized 
samples of coal into a preheated reaction zone. The rate of tar re- 
lease was measured optically. The major portion of the pyrolysis 
was completed within 300 to 700 ms of the time of injection. Tar 
concentrations were measured at ms intervals by means of a com- 
puterized data acquisition system. Sized fractions of coal particles 
covering the range of 53 to 1000 ym were tested in the reactor at 
temperatures of 873 to 1173 K. It was found that even in the small- 
est size range over 50 per cent of the pyrolysis would occur under 
transient thermal conditions. 


6833 (ANL—80-62, pp 531-538) Measurement problems 
and their relationship to the controllability of complex coal 
conversion plants. Stewart, C.R. (Honeywell, Inc., Ft. 
Washington, PA). 1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

In a search for solutions to the more severe measurement 
problems affecting the conversion processes, the controls manufac- 
turers may prove to be a source of some promising measurement 
techniques. While a large number of research projects are started 
every year, very few are actually continued through to the intro- 
duction of a commercial product. In many cases, the basic research 
leads to a product that is outside the company’s main product 
focus. In other cases, there is little demand seen for the product or 
a low anticipated volume at the price required. Much of the basic 
research is maintained, however, and can often be obtained. For ex- 
ample, there have been several flow metering projects, including 
noncontact types of sensor that have never been taken to the com- 
mercial stage. Similarly, a large number of pneumatically powered 
fluidic devices have been produced to prove technology, but never 
commercialized. There is a considerable promise here since these 
devices generally operate successfully in environments which 
would destroy electronic controls. It is hoped that some of these 
projects may be revived as we search for solutions to the measure- 
ment problems involved in increased fossil energy usage. 


6834 (ANL—80-62, pp 546-556) Measurement of flow 
of _ dirty gas. Siegel, JM. (BDM Corp., Oak Ridge, TN). 
1980. 
From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 
pproaches to overcoming the problems associated with 
measurement of the flow of a hot corrosive gas are discussed. The 
foremost difficulty in such application stems from materials which 
can survive such a severe environment. Current work has led to the 
emergence of aluminized 310 stainless steel as a superior material 
for such application. Testing included various combinations of tem- 
peratures up to 1800°F, HeS concentration up to 1%, for up to 
5000 hours duration in some cases. However the presence of highly 
eroding fines in the process preclude the use of any metal directly 
in the flowstream. Thus use of a nozzle, Venturi, Pitot tube, vortex 
shedding flowmeter, or target flowmeter would require fabrication 
with an appropriate refractory. Also the meter would have to be 
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periodically inspected since the calibration is usually sensitive to the 
shape of the body in the flow, and any such erosion would lead to 
inaccuracies. Of particular interest are those meters with no moving 
parts. This would minimize wear, increase reliability, and reduce 
fouling. Also a purging system such as on the Brandt Pitot system 
would prevent clogging by the entrained particulates. Finally, those 
meters with the greatest potential for service in the aforementioned 
severe environments are the noncontact devices. Foremost among 
these is the Thermal Instrument Company Model 60 Thermal 
Flowmeter. In all these meters additional thermal insulation must 
be provided to protect electronics from the high temperature. 
Based on present flow technology, the availability of commercial 
devices for measuring hot, dirty, corrosive gas is not far off. 


6835 (ANL—80-62, pp 557-564) Metering the mass 
flow of gas-solids mixtures in non-standard venturi configura- 
tions. Payne, A.L.; Crowe, C.T. (Washington State Univ., 
Pullman). 1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

n experimental program was conducted to determine the 
effect of inlet geometry on suspended gas-solid flows in a non- 
standard venturi meter. Past work has indicated that Stokes number 
and particle/gas loading are important scaling parameters which 
assist designers in establishing the range of operating conditions in 
disperse-phase metering. The results presented here suggest that 
inlet geometry for a venturi meter is also an important parameter 
with regards to extending the operating range of the venturi. It was 
found that decreasing the inlet angle from that for the standard 
ASME venturi augmented the pressure drop across the venturi, 
therefore enhancing the sensitivity of the meter. The limiting case is 
when the inlet angle is decreased to the extent that the pressure 
drop due to wall friction becomes comparable to the pressure drop 
due to area change. 


6836 (ANL—80-62, pp 590-601) Coal feedrate meter 
for slurry or pneumatic conveyor coal utilization plant feed- 
line service. Porges, K.G.; Lenkszus, F.R.; Nelson, C.A.; 
Doering, R.W.; Managan, W.W.; Herzenberg, C.L.; 
O'Fallon, N.M. (Argonne National Lab., IL). 1980. 
From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA 6 Jun 1980). 
mongst diverse means of passing coal into a reaction vessel 
at high temperature and pressure, slurry and pneumatic conveyor 
feed are particularly convenient and thus widely used in coal utili- 
zation plants. Reagent feedrate control for purposes of maximizing 
reaction yield implies an accurate, continuous measurement of the 
solid component feedrate, amongst others. The most effective mea- 
surement site, on the final direct path to the reaction vessel, pre- 
sents a set of physical conditions which makes most conventional, 
well-established flowmeters inapplicable; however, even if a more 
amenable site can be chosen, it is then found that (a) at least two 
independent measurements are required to produce a component 
feedrate readout, and (b) a combined measurement of the overall 
mass flowrate and solid volume fraction is effective only under spe- 
cial conditions, whereas the combined measurement of solid veloc- 
ity and volume fraction yields the solid feedrate directly. Thus the 
ANL Flowmeter Development Program, aiming at the design of 
prototype flowmeters which could be applied in a variety of mea- 
surement sites, has concentrated on concurrent solid velocity and 
volume fraction measurements whose results are combined in an 
online microprocessor. Velocity is derived from the computed co- 
variance function for the signals delivered by a pair of sensors, sited 
at a known distance along the duct. This computation constitutes 
the major task assigned to the on-line computer. 


6837 (ANL/MSD/FE—80-5) Analysis of failed thermo- 
couple assemblies from the IGT HYGAS coal-gasification 
pilot plant. Wang, J.Y.N.; Diercks, D.R. (Argonne National 
Lab., IL (USA)). Nov 1980. Contract W-31-109-ENG-38. 
20p. NTIS, PC A02/MF AOI1. 

Several Chromel-Alumel thermocouple assemblies from the 
IGT HYGAS Pilot Plant failed after about 316 hours of service in 
the steam-oxygen gasifier (SOG) section of the plant. The failures 
consisted of the rupture of the Type 310 stainless steel sheath mate- 
rial along considerable portions of its length and the corrosive 
attack of the sheath inner surface, thermocouple wires, and MgO 
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insulating material. Failure occurred due to the penetration of the 
SOG environment to the interior of the thermocouple assembly 
through preexisting flaws in the sheath The limited oxygen supply 
present at the inner surface of the sheath prevented the formation 
of a protective oxide over this surface, and significant sulfidation 
occurred. Water vapor present in the SOG environment caused the 
MgO insulation to transform to Mg(QH), and the volume expan- 
sion associated with this transformation caused the sheath, which 
had already been embrittled at the inner surface due to sulfidation, 
to rupture. 


6838 (ANL/MSD/FE—80-6) Analysis of a failed hot- 
gas sampler coupling from the IGT HYGAS pilot plant. 
Diercks, D.R.; Dragel, G.M. (Argonne National Lab., IL 
(USA)). Oct 1980. Contract W-31-109-ENG-38. 23p. NTIS, 
PC A02/MF AOl1. 

A coupling from a hot-gas sampling line in the HYGAS 
coal-gasification pilot plant failed after about 8470 hours in service. 
The coupling was made of RA 330, and was welded to 1.27- and 
1.91-cm-OD lines at either end using Inconel 182 weld metal. Fail- 
ure occurred in the form of intergranular corrosive attack and 
highly branched cracking from the inner surface of the base metal 
and interdendritic attack and cracking of the weld metal. The at- 
tacked intergranular and interdendritic regions were found to be 
high in sulfur, which was present both as CrS and NisS2. It was 
concluded that the coupling failed owing to high-temperature sulfi- 
dation, particularly of the high-nickel Inconel 182 weld filler metal, 
and the consequent formation of the liquid NisS2-nickel eutectic. 
Continuous water cooling of the coupling to maintain temperatures 
below those at which significant sulfidation can occur was recom- 
mended. Alternatively, the possible use of lower-nickel weld filler 
metals was suggested. 


6839 (DOE/ET/00276—T1) Computer simulation and 
parametric study of a Sasol type fluidized bed Fischer- 
Tropsch reactor. Visser, P.R. (Pittsburgh Univ., PA (USA)). 
1979. Contract AS22-78ET00276. 65p. NTIS, PC A04/MF 
AOl. 

A computer program composed of a mass and energy bal- 
ance for a Sasol type Fischer-Tropsch fluidized bed reactor is pre- 
sented. A parametric study is performed using temperature, pres- 
sure, degree of hydrocarbon saturation and average hydrocarbon 
chain length as variables. Increasing temperature is found to de- 
crease the amount of hydrocarbons formed. The results of variation 
of pressure confirmed a relationship exists between conversion, 
temperature and residence time. The effect on product distribution 
by varying the last two parameters is negligible. Relationships be- 
tween reactor pressure and temperature and the hydrocarbon 
degree of saturation and average chain length exists, however, at 
this time only general trends are known. A summary of the thermo- 
dynamics and kinetics of the Fischer-Tropsch reaction is also pre- 
sented. 


6840 (DOE/ET/10104—TS8) Solvent refined coal (SRC) 
process. (Pittsburg and Midway Coal Mining Co., Engle- 
wood, CO (USA)). Dec 1980. Contract AC0176ET10104. 
18p. NTIS, PC A02/MF AOl1. 

This report summarizes the progress of the Solvent Refined 
Coal (SRC) project by The Pittsburg and Midway Coal Mining Co. 
at the SRC Pilot Plant in Fort Lewis, Washington and the Gulf 
Science and Technology Company Process Development Unit (P- 
99) in Harmarville, Pennsylvania, for the Department of Energy 
during the month of October, 1980. The Fort Lewis Pilot Plant 
was shut down the entire month of October, 1980 for inspection 
and maintenance. PDU P-99 completed two runs during October 
investigating potential start-up modes for the Demonstration Plant. 


6841 (DOE/ET/14752—T1) Advanced coal gasification 
system for electric power generation. Third quarterly progress 
report, April 1-June 30, 1980. (Westinghouse Electric Corp., 
Madison, PA (USA). Synthetic Fuels Div.). 25 Jul 1980. 
Contract AC01-80ET14752. 121p. NTIS, PC A06/MF AOI. 

The operation, maintenance and modifications to the Wes- 
tinghouse gasification process development unit during the quarter 
are reviewed. The tests of the gasifier-agglomerator included direct 
coal feed as well as oxygen-blown gasification of a char or coal 
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bed. Then the whole system was tested in single and double stage 
operation. Laboratory support involved fluidized bed test facilities 
at ambient temperature and at design temperature for devolatiliza- 
tion and gasification studies. Other laboratory systems were related 
to thermal analysis and pressurized high temperature studies of gasi- 
fication and gas cleaning. (LTN) 


6842 (DOE/IR/10109—T1) Assessment of the labor im- 
pacts of coal gasification systems: Project No. 61027. Final 
report. Donakowski, T.D.; Daniels, E.J. (Institute of Gas 
Technology, Chicago, IL (USA)). Dec 1980. Contract 
ACO01-78IR10109. 160p. NTIS, PC A08/MF AO1. 

The Institute of Gas Technology has estimated the labor re- 
quirements and their impacts for construction and operation of coal 
gasification systems (mine and plant). Commercial-size high-. 
medium-, and low-Btu systems were studied. For the high-Btu 
system (1000 Btu/SCF) producing 250 billion Btu/day, the labor 
requirements are shown in Table ES-1. For small, low-Btu systems 
(150 Btu/SCF) producing 1.5 billion Btu/day, we determined that 
about 300 systems have equivalent labor requirements to one high- 
Btu system. Requirements include both mining and gasifying coal. 
Both basic and secondary (supportive) labor were considered 
during the 4-year construction and 20-year operation phases of the 
system. The requirements are expected values based on a sample of 
17 counties that we consider as potential sites for gasification. 
Labor availability at the county level was obtained from the Social 
and Economic Assessment Model developed by Argonne National 
Laboratory. This model allowed us to estimate in-migration re- 
quirements. If one assmes a commercialization scenario of ten sys- 
tems under construction simultaneously, the average number of 
workers required during the 4-year construction period is the sum 
of basic and secondary labor, or about 77,830. If ten systems are 
operating simultaneously, about 47,000 workers are required for 20 
years. In-migration (or training) impacts during the construction 
phase of this scenario is about 49,270 workers: during the operation 
phase, it is about 13,900. A qualitative evaluation of future labor 
supply by types of occupations indicates that shortages are possible 
for engineers, painters, pipefitters, ironworkers, and cement masons 
as coal gasification technology becomes increasingly commercial- 
ized. 


6843 (DOE/MC/08218—T1) Upgrading of nuclear in- 
strumentation on 42 inch gasifier: an evaluation report. Ver- 
binski, V.V.; Patricelli, F. (Science Applications, Inc., La 


Jolla, CA (USA)). 13 Nov 1978. Contract AC21- 
78MC08218. 14p. NTIS, PC A02/MF AOI. 

At the risk of a complicated offering. four options have been 
presented for the sake of covering the range that extends from a 
lower priced option (1A) to a high performance option (2B). 
Option 2B is unqualifiedly recommended for providing the most 
complete Producer data and the fastest and most accurate response. 
These density and level data can be fully utilized when computer- 
ized control and the faster (future hydraulic) rabble arm action are 
introduced, which will greatly facilitate achieving the desired 
modes of Producer operation for long range studies of both the 
production and the off-gas treatment processes. Option 2B is rated 
as the most reliable on the grounds that the largest number of crys- 
tals and photomultiplier tubes are used: similar units have been basi- 
cally operational for about seven years at MERC. The ionization 
chambers, having intrinsically infinite lifetime, have not been used 
at MERC. However, these are also expected to have a high overall 
reliability. They are utilized in Options 1B and 2B. Not only their 
lifetime, but their capability of operating with a lower gamma ray 
total field strength and with a lower change in field strength (as is 
required on the coal chutes and ash hoppers) make them far superi- 
or for operation as level gauges over a seven year service period. 
They are also much faster than GM tubes, which will reduce the 
probability that the level gauges (with ion chambers) will limit the 
control capabilities of the Producer. 


6844 (DOE/METC/10499—27) Fluid bed solids heater. 
Final technical report. (Combustion Power Co., Inc.. Menlo 
Park, CA (USA)). 1980. Contract AC05-77ET10499. 78p. 
NTIS, PC A05/MF AOI. 

A solids heater which operates at up to 2600 F was de- 
signed, fabricated, installed and operated through checkout at the 
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Morgantown Energy Technology Center at Morgantown, West 
Virginia. The system, designated the 2000 F Fluid Bed Solids 
Heater (FBSH) uses a fluidized bed to heat limestone to 600 F and 
aluminium oxide or silicon carbide to 2000 F uad discharges heated 
solids upon demand. The FBSH with added valve handling and 
pressurization equipment is known as the Valve Hot Solids Test 
Unit and is intended for use by the US Department of Energy for 
testing of valves for severe service applications in coal conversion 
and utilization processes. The FBSH as designed and supplied by 
Combustion Power Company includes process equipment, controls, 
the enclosing building and other associated equipment. In the 600 F 
range of operation it can circulate limestone through two valve test 
trains simultaneously on a continuous basis. Only one valve test 
train is used for 2000 F solids and operation in that range is also 
continuous. Limestone. crushed to minus 5/16 size, is heated, dis- 
charged, and recycled at a maximum average rate of 250 Ib/min 
while aluminum oxide or silicon carbide, No. 8 grit, is circulated at 
rates up to 167 lb/min. The FBSH control system is designed for 
automatic operation, and capability is included for external comput- 
erized data acquisition and/or supervisory control. An operating 
and maintenance manual and as-built drawings have been submit- 
ted. This report describes the FBSH equipment, its design basis, 
and its operation. It has been prepared and submitted in fulfillment 
of Contract Number DIAC0S-77ET 10499. 


6845 (EPRI-AP—1592) Lignite-to-methanol: an _ engi- 
neering evaluation of Winkler gasification and ICI methanol 
synthesis route. Final report. Goyen, S.; Baily, E.; Mawer, 
J.; Arai, R. (DM International, Inc., Houston, TX (USA)). 
Oct 1980. 150p. NTIS, PC A07/MF AOI1. 

The objective of the work reported herein was to develop a 
preliminary conceptual design, capital requirements, and product 
cost for a lignite-to-methanol plant incorporating Winkler Gasifica- 
tion Technology and ICI Methanol synthesis. The lignite-to-metha- 
nol complex described herein is designed to produce 15,000 TPD of 
fuel grade methanol. The complex is designed to be self-sufficient 
with respect to all utility services, offsites, and other support facili- 
ties, including power generation. Following is a summary of the re- 
sults of the study: (1) Tons per day (TPD) of Lignite Feedstock 
and Fuel (as received) was 47,770; (2) TPD of Fuel Grade Metha- 
nol Product was 15,000; (3) Thermal efficiency, % (HHV) was 
47.4; (4) Plant investment expressed in terms of first quarter of 1980 
was ($ Million) 1545; and (5) Applying the economic premises used 
by EPRI for fuel conversion plant utility type financing, the calcu- 
lated levelized and first year product costs are included. 


6846 (FE—1770-66) Computer modeling of coal gasifica- 
tion reactors. Year 4. Annual report, October 1978-September 
1979. Blake, T.R.; Brownell, D.H. Jr.; Chen, P.J.; Cook, 
J.L.; Schneyer, G.P. (Systems, Science and Software, La 
Jolla, CA (USA)). Mar 1980. Contract AC21-76ET10242. 
62p. (SSS-R—80-4416). NTIS, PC A04/MF AO1. 

The research in Year 4 was primarily directed to the appli- 
catiwn of the fluidized bed computer model to specific gasifier sys- 
tems. These simulations include jet penetration of bubble formation, 
solids mixing and product gas composition for the Insititute of Gas 
Technology (IGT) six-inch diameter bench scale reactor, and cold 
flow predictions of jet penetration and solids recirculation in the 
IGT-UGAS and Westinghouse-Agglomerating Combustor/Gasifier 
reactors. The fluidized bed coal gasifier computer model is de- 
signed to provide a description of the hydrodynamic mixing and 
coupled chemistry within the reactor. This model should permit a 
designer to predict: bubble size, gas composition and temperature, 
stagnant particle regimes, elutriation, jet penetration, and solids 
mixing. It is basically a hydrodynamic model, inc'uding particle 
scale effects, which can, therefore, be used to study scaleup and op- 
timization of fluidized bed gasifiers. The hydrodynamic component 
of the model has been validated through comparison with cold 
flow visualization data and limited hot flow measurements. The 
chemistry component of the model is, in most aspects, identical to 
the chemistry of the classical models of fluidized bed gasification. 
A major difference between the classical models and the present 
fluidized bed coal gasification computer model is that the classical 
models require specification of the bed hydrodynamics, such as 
bubble size. The present model can predict bubble size and the as- 
sociated solids mixing. 
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6847 (FE—2270-68) Solvent refined coal (SRC) process: 
operation of solvent refined coal pilot plant, Wilsonville, Ala- 
bama. Quarterly technical progress report, July-September 
1979. (Catalytic, Inc., Wilsonville, AL (USA)). Dec 1980. 
Contract AC0O1-76ET10154. 174p. NTIS, PC A08/MF AOl1. 

Operating conditions and test results obtained at the six-ton- 
per-day Solvent Refined Coal (SRC) pilot plant in Wilsonville, Ala- 
bama, during the third quarter of 1979 are summarized. Kentucky 9 
coal from the Lafayette Coal Company was processed at a nominal 
38.5% slurry concentration. The dissolver space rate ranged from 
35 to 55 Ib of coal/hr-ft*. The dissolver pressure ranged from 1700 
to 2100 psig, and the dissolver temperature was maintained at 
825°F. The conversion ranged from 90.5 to 94.6% of the MAF 
coal, while SRC yield averaged 50 to 60% of the MAF coal. Criti- 
cal Solvent Deashing (CDS) recovery ranged from 65 to 83% of 
the SRC fed to the unit. An attempt was made to simulate the 
method for processing dissolver effluent that will be used in the 
6000 tpd SRC-I demonstration plant to be constructed in Newman, 
Kentucky. The results of the Wilsonville tests showed what modifi- 
cations would be necessary to achieve this goal. 


6848 (FE—3125-24(Vol.1)) Coal hydrogasification proc- 
ess development. Volume I. Coal studies. Second annual tech- 
nical progress report, Government fiscal year 1980. Combs, 
L.P.; Ubhayakar, S.K.; Breese, L.S.; Kahn, D.R.; Lee, W.T. 
(Rockwell International Corp., Canoga Park, CA (USA). 
Energy Systems Group). 20 Oct 1980. Contract ACO1- 
78ET 10328. 221p. NTIS, PC Al0/MF AOl1. 

This second annual technical progress report presents a de- 
tailed summary of work performed during Government Fiscal Year 
1980 on coal hydrogasification process development. The several 
program tasks are structured to support logical progress toward 
process development and, eventually, commercialization. During 
this period, testing was concluded in a short-test-duration, engineer- 
ing-scale, hydrogasification test facility. Test results helped to estab- 
lish an adequate data base for proceeding confidently with the 
other program tasks. Correlation of the data, using nonlinear multi- 
ple regression techniques, against a set of phenomenological hydro- 
pyrolysis reactions is leading to a powerful analytical predictive 
tool. The design was completed and construction started on a 3/4- 
TPH integrated process development unit capable of continuous 
operation for up to 30 days. To support an ambitious schedule for 
facility construction by subcontractors, much of the needed equip- 
ment has been ordered by advance procurement action. Structural 
steel erection is in progress. Other subcontracted construction work 
has been postponed for budgetary reasons. 


6849 (FE—3125-24(Vol.2)) Coal hydrogasification proc- 
ess development. Volume II. Peat studies. Second annual 
technical progress report, government fiscal year 1980. 
Sprouse, K.M.; Rosemary, J.K. (Rockwell International 
Corp., Canoga Park, CA (USA). Energy Systems Group). 
20 Oct 1980. Contract AC0O1-78ET10328. 15lp. NTIS, PC 
A08/MF AOI. 

This report describes work performed on a program directed 
towards investigating the effects of peat hydrogasification in an en- 
trained flow reactor. The program was conducted in three phases: 
peat dense-phase feed system flow studies, hydrogasification en- 
trained flow reactor testing, and preliminary peat process economic 
evaluations. The peat dense-phase feeding studies included low- 
pressure (below 150 psig) testing at nominal solid peat flow rates of 
1 ton/hr and analytical modeling efforts. The hydrogasification re- 
actor testing was performed at peat flow rates of over 1000 lb/hr 
and reactor temperatures to 1900°F in hydrogen atmospheres from 
500 to 1000 psig. A simple analytical kinetic model was developed 
to predict total carbon conversion as a function of reactor operat- 
ing variables and its agreement with experimental data was found 
to be excellent. Finally, preliminary process economics were estab- 
lished for three variations of the Cities Service/Rockwell (CS/R) 
Flash Hydropyrolysis Process with the cost of high-Btu gas rang- 
ing from $3.43 to $4.06 per million Btu. 


6850 (IDO—10089) Use of coal injection and oxygen in 
a blast furnace to produce fuel gas. Final report, November 
26, 1980. (United States Steel Corp., Monroeville, PA. Re- 
search Lab.). Dec 1980. Contract AC07-761D01570. 37p. 
NTIS, PC A03/MF AOl1. 
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The feasibility of operating a blast furnace with coal injec- 
tion and oxygen to produce fuel gas has been evaluated. Probable 
Operating conditions were based on United States Steel 
Corporation's experience with coal injection on an experimental 
blast furnace. It was found that the cost of the gas produced would, 
as expected, be sensitive to the costs of coal, coke, and oxygen used 
and also to the capability of the process to burn coal instead of 
coke. To be economically viable, the medium Btu produced [270 
Btu per standard cubic foot (Btu/scf)] from coal, coke, and oxygen 
at $30 per ton ($/T), $100/T, and $48.60/T, respectively, would 
have to have a selling price between $6.74 per million Btu ($/ 
MMBtu) and $7.38/MMBtu depending on the coal-to-coke ratio as- 
sumed to be achieved in the process. Because these selling prices 
are considerably higher than current costs for natural gas or fuel 
oil, it would appear that the operation of a blast furnace as a fuel 
gas producer would not be economically viable at this time. 


6851 (ORNL/TM—6693) Hydrocarbonization research: 
completion report. Youngblood, E.L.; Cochran, H.D. Jr.; 
Westmoreland, P.R.; Brown, C.H. Jr.; Oswald, G.E.; 
Barker, R.E. (Oak Ridge National Lab., TN (USA)). Jan 
1981. Contract W-7405-ENG-26. 134p. NTIS, PC A07/MF 
AOl. 

Hydrocarbonization is a relatively simple process used for 
producing oil, substitute natural gas, and char by heating coal 
under a hydrogen-rich atmosphere. This report describes studies 
that were performed in a bench-scale hydrocarbonization system at 
Oak Ridge National Laboratory (ORNL) during the period 1975 to 
1978. The results of mock-up studies, coal metering valve and flow- 
meter development, and supporting work in an atmospheric hydro- 
carbonization system are also described. Oil, gas, and char yields 
were determined by hydrocarbonization of coal in a 0.1-m-diam 
fluidized-bed reactor operated at a pressure of 2170 kPa and at tem- 
peratures ranging from 694 to 854 K. The nominal coal feed rate 
was 4.5 kg/h. Wyodak subbituminous coal was used for most of the 
experiments. A maximum oil yield of ~ 21% based on moisture- 
and ash-free (maf) coal was achieved in the temperature range of 
810 to 840 K. Recirculating fluidized-bed, uniformly fluidized-bed, 
and rapid hydropyrolysis reactors were used. A series of operability 
tests was made with Illinois No. 6 coal to determine whether 
caking coal could be processed in the recirculating fluidized-bed re- 
actor. These tests were generally unsuccessful because of agglomer- 
ation and caking problems; however, these problems were eliminat- 
ed by the use of chemically pretreated coal. Hydrocarbonization 
experiments were carried out with Illinois No. 6 coal that had been 
pretreated with CaO-NaOH, NasCOs, and CaO-NazCQOs. Oil yields 
of 14, 24, and 21%, respectively, were obtained from the runs with 
treated coal. Gas and char yield data and the composition of the 
oil, gas, and char products are presented. 


6852 (UCRL—50026-80-2) LLNL in situ coal gasifica- 
tion project. Quarterly progress report, April-June 1980. 
Olness, D.U. (ed.). (California Univ., Livermore (USA). 
Lawrence Livermore National Lab.). 25 Jul 1980. Contract 
W-7405-ENG-48. 28p. NTIS, PC A03/MF AOl1. 

We have continued our laboratory work on forward gasifi- 
cation through drilled holes in blocks of coal. These tests have pro- 
duced some insight into cavity growth mechanisms and particulate 
production in Wyodak coal. The results will be presented at the 
Sixth Underground Coal Conversion Symposium in July. The data 
from the Hanna 4B experiment have been incorporated into the 
UCC Data Base and have been analyzed in the same way as the 
Hoe Creek data. Eventually, all of the Department of Energy 
(DOE) test data will be included in this continuing program. Site- 
restoration work has been started at the Hoe Creek site. This work 
includes the sealing of abandoned wells, some grading and reseed- 
ing of the ground surface, and general cleanup. A search for a site 
for underground coal-gasification (UCG) testing and possible com- 
mercial development has been carried out in Washington. The 
Tono basin was chosen as a tentative UCG test site, and a prelimi- 
nary investigation of the site has been accomplished. Although the 
Tono basin appears suitable for UCG testing, additional geohydro- 
logic investigation is needed. Our effort to survey the Soviet litera- 
ture is continuing; in particular, experiments that yielded results 
similar to those obtained at Hoe Creek have been analyzed careful- 
ly. The Soviets conducted a series of directed-flow experiments in 
1955 and 1956. In each experiment, both those in which the roof 
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subsided and those in which it did not, the product-gas heating 
value was quite stable throughout the gasification period and there 
was no general decline in héating value, as is customarily observed 


6853 (UCRL—50026-80-3) LLNL underground coal ga- 
sification project. Quarterly progress report, July-Sep 1980. 
Olness, D.U. (ed.). (California Univ., Livermore (USA). 
Lawrence Livermore National Lab.). 14 Oct 1980. Contract 
W-7405-ENG-48. 28p. NTIS, PC A03/MF AO1. 

Laboratory studies of forward gasification through drilled 
holes in blocks of coal have continued. Such studies give insight 
into cavity growth mechanisms and particulate production. In addi- 
tion to obtaining a qualitative comparison of the forward burn char- 
acteristics of two coals, we obtained information on the influence of 
bedding plane/cleat structure orientation on the early-time shape of 
the burn cavity in the Roland coal. We have improved our model 
of the coal drying rate during underground coal gasification (UCG) 
by adding refinements to the model. To aid in analyzing and pre- 
dicting the performance of UCG tests, we have developed a simple 
gas-compositional model. When the model was tested against ex- 
perimental data from the three Hoe Creek experiments, it was able 
to match very closely the observed gas compositions, energy frac- 
tions, and water influxes. This model can be used to make perform- 
ance predictions consistent with the material and energy balance 
constraints of the underground system. A postburn coring and wir- 
eline-logging study is under way at the Hoe Creek No. 3 site to 
investigate the overall effect of the directionally-drilled, horizontal 
linking hole to better estimate the amount of coal gasified and the 
shape of the combustion front, and to provide additional informa- 
tion on subsurface deformation and thermal effects. The site recla- 
mation work was completed, including the dismantling of all sur- 
face equipment and piping and the plugging and sealing of process 
and diagnostics wells. Final grading of the reclaimed land has been 
completed, and the area is ready for disk-seeding. Our survey of the 
UCG literature has continued with a review of the extensive tests 
at Gorgas, Alabama, carried on by the US Bureau of Mines from 
1947 to 1959. 


6854 Integration of stripping of fines slurry in a coking 
and gasification process. Degeorge, C. W. (to Exxon Re- 
search and Engineering Co). US Patent 4,219,402. 26 Aug 
1980. Filed date 30 May 1978. vp. 

In an integrated fluid coking and gasification process where- 
in a stream of fluidized solids is passed from a fluidized bed coking 
zone to a second fluidized bed and wherein entrained solid fines are 
recovered by a wet scrubbing process and wherein the resulting 
solids-liquid slurry is stripped to remove acidic gases . the stripped 
vapors of the stripping zone are sent to the gas cleanup stage of the 
gasification product gas. The improved stripping integration is par- 
ticularly useful in the combination coal liquefaction process. fluia 
coking of bottoms of the coal liquefaction zone and gasification of 
the product coke. 


6855 Hydrothermal alkali metal recovery process. Cla- 
venna, L.R.; Eakman, J.M.; Kalina, T.; Wolfs, D.Y. (to 
Exxon Research and Engineering Co). US Patent 4,219,338. 
26 Aug 1980. Filed date 17 May 1978. vp. 

In a coal gasification operation or similar conversion process 
carried out in the presence of an alkali metal-containing catalyst 
wherein solid particles containing alkali metal residues are pro- 
duced, alkali metal constituents are recovered from the particles by 
treating them with a calcium or magnesium-containing compound 
in the presence of water at a temperature between about 250°F and 
about 700°F and in the presence of an added base to establish a pH 
during the treatment step that is higher than would otherwise be 
possible without the addition of the base. During the treating proc- 
ess the relatively high pH facilitates the conversion of water-insolu- 
ble alkali metal compounds in the alkali metal residues into water- 
soluble alkali metal constituents. The resultant aqueous solution 
containing watersoluble alkali metal constituents is then separated 
from the residue solids, which consist of the treated particles and 
any insoluble materials formed during the treatment step. and recy- 
cled to the gasification process where the alkali metal constituents 
serve as at least a portion of the alkali metal constituents which 
comprise the alkali metal-containing catalyst. Preferably. the base 
that is added during the treatment step is an alkali metal hydroxide 
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obtained by water washing the residue solids produced during the 
treatment step. 


6856 Coal liquefaction process and apparatus therefor. 
Nakako, Y.; Yokota, S. (to Kobe Steel Ltd (Japan)). US 
Patent 4,219, 403. 26 Aug 1980. Filed date 14 Jun 1978. vp. 

A coal liquefaction apparatus which comprises a slurry 
mixing tank, a preheater, a hydrogenation reactor, and a gas-liquid- 
solid separator or separators in series and a gas-liquid separator and 
at least one solid-liquid separator are interposed between the hydro- 
genation reactor and a dehydrogenation cyclopolycondensation re- 
actor which is positioned upstream of the final gas-liquid-solid sepa- 
rator. The coal liquefaction process comprises the steps of heat 
treating a slurry prepared by mixing coal fines with a hydrocarbon 
based solvent having a boiling point greater than 150°C in the pres- 
ence of hydrogen at a temperature of 300° to 500°C and a pressure 
of 50 to 700 atms, thereby forming a gasliquid-solid mixture; sepa- 
rating and removing solids from said gas-liquid-solid mixture as a 
reaction product; separating and removing a residuum liquid frac- 
tion from said mixture; and heat treating said residuum liquid frac- 
tion in the presence of hydrogen at a low partial pressure at a tem- 
perature of 300° to 500°C and a pressure of 50 to 700 atms. 


6857 Fluid cracking process and the method for 4 
ing a suspension discharged from a riser cracking 
Haddad, J.H.; Heffley, S.A.; Owen, H. (to Mobil Con — US 
Patent 4,219, 407. 26 Aug 1980. Filed date 20 Jan 1978 vp. 
A riser cracking-catalyst regeneration operation is described 
wherein a suspension discharged from a riser operation is separated 
by catalyst particle concentrating means which discharge a concen- 
trated stream of catalyst separated from gasiform material into a 
downcomer zone and out of further contact with discharged gasi- 
form material in the suspension. A stripping gas is used to particu- 
larly aid the separation of catalyst and hydrocarbon vapors. 


6858 Catalytic coal gasification for SNG manufacture. 
Gallagher, J.E. Jr.; Euker, C.A. Jr. (Exxon Res and Eng 


Co, USA). International Journal of Energy Research (Eng- 
land); 4: No. 2, 137-147(Apr 1980). 

The catalysts being studied are the basic and weak acid salts 
of postassium. The use of a gasification catalyst allows the gasifier 
temperature to be reduced, reduces the tendency for swelling and 
agglomeration of caking coals and promotes gas phase methanation 
equilibrium. These features of the catalyst are utilized in a novel 
processing sequence which involves separation of product gas into 
methane (SNG) and a CO/H2 stream which is recycled to the gasi- 
fier. As part of the engineering program, a conceptual design has 
been developed for a pioneer commercial CCG plant producing 
SNG from Illinois No.6 bituminous coal. The paper reviews the 
status of research and development on the CCG program and de- 
scribes the conceptual design and economics for the commercial 
scale CCG plant. 3 refs. 


6859 U-GaS process. Patel, J.G. (Inst of Gas Technol, 
Chicago, Ill). International Journal of Energy Research (Eng- 
land); 4: No. 2, 149-165(Apr 1980). 

The U-GAS process has been developed by the Institute of 
Gas Technology to produce a low- to medium (150 to 300 Btu/ 
SCF) fuel gas from coal in an environmentally acceptable manner. 
The process accomplishes decaking, devolatilization, and gasifica- 
tion of coal in addition to separation of ash in a single-stage, fluid- 
ized-bed reactor. A 24-ton-per-day pilot plant has been successfully 
operated on a variety of feedstocks including a high-sulphur, caking 
Illinois basin bituminous coal. The total operating time for the pilot 
plant has been over 5600 h, during which more than 100 test runs 
have been conducted. A raw product gas having a heating value of 
280 Btu/SCF and ash agglomerates containing 95 per cent ash have 
been repeatedly produced in the pilot plant. This corresponds to an 
overall gasifier coal utilization efficiency of up to 94 per cent. 
Recent operation of the pilot plant has firmly established process 
feasibility, safe and reliable operability, and provided a strong data 
base for the preliminary design of a demonstration plant. 3 refs. 


6860 Zinc chloride process for the hydrocracking of 
coal. Biasca, F.E.; Greene, C.R.; Clark, W.E.; Struck, R.T. 
(Shell Dev Co, Houston, Tex). International Journal of 
Energy Research (England); 4: No. 2, 167-171(Apr 1980). 


ERA VOL. 6,NO.6/ 920 


The molten zinc chloride process is a unique hydrocracking 
system that converts coal to gasoline in single step. An economical- 
ly attractive process is currently under development at the one ton 
per day process development unit (PDU) scale. The design and 
economics of a plant to produce 53,000 bbi/day of gasoline with 
90-92 unleaded research octane number from Western coal is dis- 
cussed. The construction cost of the plant will be about 1.9 billion 
dollars (1979); the cost of manufacturing gasoline is about 76 cents/ 
gallon (20 cents/litre). 


6861 Economic and market potential for SRC-II prod- 
ucts. Schmid, B.K.; Koenig, J.C.; Jackson, D.M. (Gulf 
Miner Resour Co, Denver, Colo). "International Journal of 
Energy Research (England); 4: No. 2, 173-184(Apr 1980). 

The major product of the primary process is distillate fuel 
oil of less than 0.3 per cent sulphur for use at the outset largely as a 
non-polluting fuel for generating electrical power and steam, espe- 
cially in the east where utilities and industry are presently using pe- 
troleum products. In such applications, SRC-II fuel oil is expected 
to become competitive with petroleum-derived fuels within the 
next decade. For the longer term, the major growth opportunity 
for SRC-II fuel oil in the generation of electric power will prob- 
ably be through advanced combustion turbine units with heat re- 
covery boilers (combined cycle units). The light liquid fractions 
(naphtha and middle distillate) produced by the SRC-II process can 
be upgraded to a high octane unleaded gasoline blending stock to 
supplement petroleum-derived supplies. Significant quantities of 
pipeline gas are also produced at a cost which should be competi- 
tive with SNG from direct coal gasification. Light hydrocarbons 
(ethane, propane) from the process may be effectively converted to 
ethylene in conventional cracking plants to offset ethylene demand 
from petroleum-derived naphtha and gas oil. 8 refs. 


6862 Fluidized bed gasifier with integrated pretreating 
facilities. Rice, L.F. (to Dept. of Energy). US Patent Appli- 
cation 132,357. 20 Mar 1980. 12p. 

An integral gasifier including a pretreater section and a gasi- 
fier section separated by a distribution grid is defined by a single 
vessel. The pretreater section pretreats coal or other carbon-con- 
taining material to be gasified to prevent caking and agglomeration 
of the coal in the gasifier. The level of the coal bed of the pre- 
treater section and thus the holding or residence time in said bed is 
selectively regulated by the amount of pretreated coal which is 
lifted up a lift pipe into the gasifier section. Thus, the holding time 
in the pretreater section can be varied according to the amount of 
pretreat necessary for the particular coal to be gasified. 


6863 Ultrafiltration de-ashing process for solvent-refined 
coal. Bensalem, A. (Columbia Univ., New York, 
American Chemical Society, Division of Fuel Chemistry, Pre- 
prints (U.S.); 25: No. 3, 209-215(1980). (CONF-800814--P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 

irtually all of the coal liquefaction processes require the 

separation of ash particles from the coal derived liquids in order to 
qualify the product as a furnace fuel. The SRC, Solvent Refined 
Coal, process produces a liquid having about 5% ash; a reduction 
of ash to below 0.1% is necessary to obviate the use of electrostatic 
precipitators in the furnace, thus reducing capital costs in product 
utilization. A further de-ashing to less than 0.005% would qualify 
SRC as a gas turbine fuel. Also, since most of the sulfur in SRC 
(0.55%) is concentrated in the ash; a UF de-ashing process would 
partially obviate the need for extensive desulfurization of the prod- 
uct. A typical analysis is shown in Table 1. The asphaltenes (ben- 
zene soluble, pentane soluble) are believed to be responsible for the 
high viscosity of the product. A separation of these asphaltenes 
from the fuel could serve to avert viscosity-related problems in use. 
These asphaltenes could be further treated by thermal hydrocrack- 
ing to produce more oil. The objective in this investigation was to 
study the de-ashing (also de-sulfurization) of SRC using UF mem- 
branes including ones of fixed-charge, sulfonic acid nature. Princi- 
pally such parameters as feed viscosity, temperature, use of sol- 
vents, cross-flow velocity, nature of the membrane and its fouling 
were investigated. 
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6864 Alkali-catalyzed carbon gasification. I. Nature of 
the catalytic sites. Mims, C.A. (Exxon Research and Engi- 
neering Co., Linden, NJ); Pabst, J.K. American Chemical 
Society, Division of Fuel Chemistry, Preprints (U.S.); 25: No. 
3, 258-262(1980). (CONF-800814—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 —~ 1980). 

ctive potassium gasification catalysts are highly dispersed 
on the carbon substrate. It is believed that KeCOs reacts with the 
carbonaceous material to form groups at the edges of the carbon 
microlayers. These are the sites of the dominant gasification chem- 
istry on amorphous carbons. This self-dispersion explains the repro- 
ducibility seen in this system. The relative catalytic activities of 
other alkali salts can also be rationalized by their propensity to 
react with the carbon surface. 


6865 Alkali-catalyzed carbon gasification. II. Kinetics 
and mechanism. Mims, C.A. (Exxon Research and Engineer- 
ing Co., Linden, NJ); Pabst, J.K. American Chemical Society, 
Division of Fuel Chemistry, Preprints (U.S.); 25: No. 3, 263- 
268(1980). (CONF-800814—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 ay 1980). 

he kinetics of both gasification and oxygen exchange (be- 
lieved to be an elementary step in gasification) at the catalytic sites 
were investigated. Those results and some mechanistic implications 
are discussed in this paper. The kinetic experiments were performed 
in a small, atmospheric pressure fixed bed reactor charged with 
about 0.25 g. of catalyzed char or carbon. H2O from a syringe 
pump and other gases metered through a gas manifold system were 
mixed and preheated in the top portion of the reactor. Unreacted 
H2O was removed from the product gas which was then fed direct- 
ly into a GC and/or MS for analysis. Both coals and model carbons 
were impregnated to incipient wetness with K2COs, dried in a 
vacuum oven, and devolatilized under Ne at 700°C for 30 minutes. 
The kinetic results and mechanistic implications drawn for the CO2- 
carbon system were essentially identical to those for the H2O- 
carbon system. Oxygen exchange is catalyzed by the potassium ga- 
sification catalyst and occurs at the same sites as gasification. Prod- 
uct inhibition of gasification occurs through reversal of the oxygen 
exchange reaction by the product rather than my chemisorption. 
This implies the participation of a critical surface oxide in gasifica- 
tion. However, this critical oxide does not react with the gas phase 
via the reversible reaction, HO + C — O/C + He, where C is a 
carbon atom associated with an active catalytic site, and O/C is the 
oxidized form of the active site. 


6866 Bottoms recycle studies in the EDS process devel- 
opment. Ansell, L.L.; Taunton, J.W.; Trachte, K.L. (Exxon 
Research and Engineering Co., Baytown, TX). American 
Chemical Society, Division of Fuel Chemistry, Preprints (U.S.); 
25: No. 3, 269-279(1980). (CONF-800814—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 = 1980). 

he recent status of developments in moving the Exxon 
Donor Solvent Coal liquefaction technology to commercial readi- 
ness is presented in this paper. The following are discussed: results 
from the operations of totally integrated coal liquefaction pilot 
plants in which the vacuum tower bottoms are recycled back to the 
liquefaction reactor; overview of the EDS coal liquefaction process 
and selected results of the vacuum bottoms recycle studies that 
have been undertaken to date; coal feed flexibility, yield and prod- 
uct flexibility and pilot unit operability; and summary of results 
with a short discussion of the benefits and issues involved in EDS 
bottom recycle development. 


6867 Synfuels industry development. Hill, R.F. (ed.). 
Washington, DC; Government Institutes, Inc. (1980). 176p. 
(CONF-800260—). 

From Synfuels industry development seminar; Washington, 


DC, USA (28 Feb 1980). 
The development of a synthetic fuels industry in the United 


States is discussed. Papers are presented on the technical, econom- 
ic, environmental, legislative, and regulatory basis for that objec- 
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tive. Separate abstracts of individual articles were prepared for in- 
clusion in the Energy Data Base. (DMC) 


6868 Properties of refractories after exposure to high 
pressure gases: I--survey of commercial products. Rahman, 
S.F.; Day, D.E. (Univ of Mo, Rolla). Journal of Materials 
Sor Energy Systems (U.S.); 1: No. 3, 34-44(Dec 1979). 

The chemical resistance of the bond phases in eleven com- 
mercial and three experimental cement-bonded castables and phos- 
phate-bonded ramming mixes to an atmosphere of CO, CO:, H:0, 
CH,, Ho, and H2S, at 6.9 MPa (1000 psia) for 30 days at 231 and 
538°C was evaluated from physical and mechanical property 
changes, x-ray diffraction, and DTA/TGA. Cement-bonded casta- 
bles showed increases in flexural strength and reduction in porosity 
which corresponded to the boehmite, AIO(OH), formed during ex- 
posure. The dissolution of CaO from the cement-bond phases ap- 
peared to affect the properties only slightly at these temperatures 
and pressure. The AlPO, bond phase was sensitive to saturated at- 
mospheres only. 22 refs. 


6869 Underground coal gasification program in the 
USA, Fischer, D.D.; Humphrey, A.E.; Boyd, R.M.; Kor 
S.B.; Brandenburg, C.F. (US DOE, Laramie, Wyo). pp 261- 
281 of Future coal supply for the world energy balance. 
New York, NY; Pergamon Press (1979). 

From 3. IIASA conference on energy resources; Moscow, 
USSR (28 Nov 1977). 

@ paper describes work underway or planned at the Lara- 
mie Energy Research Center, Hanna, Wyoming; the Morgantown 
(West Virginia) Energy Research Center and the Lawrence Liver- 
more (California) Laboratory. 31 refs. 


6870 Role of metallography in failure analyses in coal 
conversion systems. King, R.T. (Oak Ridge Natl Lab, Tenn). 
Microstructural Science (U.S.); 7: 3-14(1979). (CONF- 
780732—). 

From Metallographic Society Technical conference; Montre- 
al, Canada (16 Jul 1978). 

Examinations of portions of the piping systems, main reac- 
tion vessel, and fittings revealed stress-corrosion cracking of austen- 
itic stainless steels under unknown stresses and chemical environ- 
ments. A solid plug formed from process stream material was 
caused by coking; its microstructure provided clues to its origin. A 
buckled and cracked, punched type 310 stainless steel plate that 
was used as an air distributor for an atmospheric fluidized-bed com- 
bustor required electron optics and diffraction methods. Low-duc- 
tility intergranular failures suggested that a massive grain boundary 
precipitate phase was formed during service above 650/degree/C. 
Neither conventional color etching phase identification techniques 
nor anodic extraction methods to prepare samples for diffraction 
analyses were successful. Examination by transmission electron mi- 
croscopy and electron diffraction was required to identify the pre- 
cipitate as sigma phase. 14 refs. 
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6871 (CONF-801227—2) Reaction of carbon-14-labeled 
reagents with coal. Collins, C.J.; Raaen, V.F.; Hilborn, C.; 
Roark, W.H.; Maupin, P.H. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 12p. NTIS, PC 
A02/MF AOl. 
From Atomic and nuclear methods in fossil energy research 
meeting; Mayaguez, Puerto Rico (1 Dec 1980). 
th asphaltenes and preasphaltenes from Illinois No. 6 vi- 
train exhibit enhanced uptake of '*CH2Nz after air exposure. Preas- 
phaltenes however exhibit decreased CCl. uptake after oxygen 
treatment. These results are in agreement with a scheme in which 
aryl alkyl ethers and benzylic-type linkages are oxidized to ketones 
and then carboxylic acids. Heat treatment of Wyodak coal appears 
to destroy most of the ary] alkyl ethers present, since HBr-treated 
Wyodak, after reacting with diazomethane-'*C contains twice the 
acid-hydrolyzable methyl-'*C groups exhibited by heat-treated 
Wyodak. Thermolysis of a-naphthol-'*C and of B-naphthol-'*C in 
the presence of Illinois No. 6 coal results in loss of hydroxyl to pro- 
duce water as well as in alkylation of the naphthalene nucleus. 
processes which we presume also occur in the phenolic moieties in 
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the coal itself. Thiophenol-'*C yields hydrogen sulfide, toluene, 
ethylbenzene, thianthrene, and dibenzothiophene. The results for 
the thermolyses of a- and B-naphthol-'*C and of thiophenol-'*C 
are explained through free radical mechanisms quite similar to those 
previously postulated for the thermolyses of model compounds in 
the presence of tetralin. 


6872 (FE—2030-TR23) Development and evaluation of 
an automated reflectance microscope system for the petrogra- 
phic characterization of bituminous coals. Hoover, D.S.; 
Davis, A. (Pennsylvania State Univ., University Park 
(USA). Coal Research Section). Oct 1980. Contract ACO1- 
76ET10615. 275p. NTIS, PC Al2/MF AO1. 

The development of automated coal petrographic techniques 
will lessen the demands on skilled personnel to do routine work. 
This project is concerned with the development and successful test- 
ing of an instrument which will meet these needs. The fundamental 
differences in reflectance of the three primary maceral groups 
should enable their differentiation in an automated-reflectance fre- 
quency histogram (reflectogram). Consequently, reflected light pho- 
tometry was chosen as the method for automating coal petrogra- 
phic analysis. Three generations of an automated system (called 
Rapid Scan Versions I, II and III) were developed and evaluated 
for petrographic analysis. Their basic design was that of a reflected- 
light microscope photometer with an automatic stage, interfaced 
with a minicomputer. The hardware elements used in the Rapid 
Scan Version I limited the system's flexibility and presented prob- 
lems with signal digitization and measurement precision. Rapid 
Scan Version II was designed to incorporate a new microscope 
photometer and computer system. A digital stepping stage was in- 
corporated into the Rapid Scan Version III system. The precision 
of reflectance determination of this system was found to be +- 0.02 
percent reflectance. The limiting factor in quantitative interpreta- 
tion of Rapid Scan reflectograms is the resolution of reflectance 
populations of the individual maceral groups. Statistical testing indi- 
cated that reflectograms were highly reproducible, and a new com- 
puter program, PETAN, was written to interpret the curves for vi- 
trinite reflectance parameters ad petrographic. 


6873 (FE—2315-55) Refining and upgrading of synfuels 
from coal and oil shales by advanced catalytic processes. 
Quarterly report, April-June 1980. Sullivan, R.F.; O’Rear, 
D.J. (Chevron Research Co., Richmond, CA (USA)). Jul 
1980. Contract ACO1-76ET10532. 27p. NTIS, PC A03/MF 
AOI 

[he relationship between the measured cetane number and 
the calculated cetane index (ASTM D 976-66) was examined for 11 
coal-derived diesel fuels. The cetane index is consistently less than 
the measured cetane number. Octyl nitrate was shown to be an ef- 
fective cetane number improver for coal-derived diesel fuels. For a 
40.2 cetane number base fuel which contained 2.4 vol % aromatics, 
0.1 vol % octyl nitrate improved the cetane number by 3.5 and 0.3 
vol % octyl nitrate improved the cetane number by 8.1. Aromatics 
were shown to inhibit the octyl nitrate as a cetane improver. In a 
short test. the feasibility of refining Wyodak H-Coal syncrude to a 
No. 2 fuel at low pressures was examined. Product made at 1000 
psig total pressure (900 psia hydrogen) and 50% aromatics was 
stable. Product made at 500 psig total pressure (about 400 psia hy- 
drogen) was unstable. Denitrified Wyodak H-Coal syncrude was 
hydrocracked in an extinction recycle pilot plant. The yields from 
this plant are very similar to the yields obtained from the denitrified 
Illinois H-Coal on SRC-II syncrudes. This task will complete our 
experimental program on the Wyodak H-Coal syncrudes. 


6874 (PNL—3650) Study of coal structure using second- 
ary ion mass spectrometry. Tingey, G.L.; Lytle, J.M.; Baer, 
D.R.; Thomas, M.T. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Dec 1980. ‘Contract AC06- 
76RLO01830. 26p. NTIS, PC A03/MF AOI. 

Secondary-ion Mass Spectrometry (SIMS) is examined as a 
tool for studying the chemical structure of coal. SIMS has potential 
for analysis of coal because of the following characteristics: sensi- 
tivity to chemical structure; high sensitivity to all masses; appilica- 
tion to solids; excellent depth resolution; and reasonable spatial res- 
olution. SIMS spectra of solid coals show differences with respect 
to coal rank, the spectra of high rank coal being similar to that of 
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graphite, and the spectra of low rank coal being similar to that of 
wood. Some functional group analysis is also possible using SIMS. 
Low rank coals show a larger peak at 15 amu indicating more 
methyl] groups than found in the higher rank coals. Fragments with 
two and three carbon atoms have also been examined; much larger 
fragments are undoubtedly present but were not evaluated in this 
study. Examination of these groups, which are expected to contain 
valuable information on coal structure, is planned for future work. 
It has been observed that mineral atoms present in the coal have 
large secondary ion yields which complicate the interpretation of 
the spectra. Studies on mineral-free coals and model compounds are 
therefore recommended to facilitate determination of organic coal 
structure. In addition, mass spectrometry with much greater mass 
resolution will aid in distinguishing between various ion species. 


6875 Ion pair liquid chromatography of coal-derived 
light oils. Olson, J.K.; Farnum, (Department of 
Energy, Grand Forks, ND). American Chemical Society, Di- 
vision of Fuel Chemistry, Preprints (U.S.); 25: No. 3, 177- 
187(1980). (CONF-8008 14—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 an 1980). 

his report describes an ion pair liquid chromatography 
study of the light oil fraction from the liquefaction of lignite with 
CO and He at 460°C and 27.6 MPa. The light oil is a mixture of 
relatively low molecular weight, volatile hydrocarbons. The boiling 
point of 98% of the sample was in the 40 to 200°C range and the 
molecular weight range was 60 to 365 daltons. The nature of each 
fraction may be described drawing upon information from elemen- 
tal analysis; infrared spectra; and low voltage mass spectra. It ap- 
pears that several factors and different mechanisms contribute to 
the separation of eight oils by ion pair and ion suppression reverse 
phase liquid chromatography. An increase in column temperature 
affected the capacity factors reducing elution times, but the viscos- 
ity change and disruption of thermal equilibrium adversely affected 
the resolution. Due to the variety of species found in the light oil, 
the separation behavior of certain constituents may be affected by 
ion pair formation or ion suppression. The relationship depends on 
the concentration of the counter-ion, its solubility in the bonded 
phase, and the degree of ionization of the solute which bears a 
direct relationship to the pH of the mobile phase. The separation of 
heteroatom and phenolic compounds are generally enhanced by 
specific ion pair and ion suppression techniques; however, aromatic 
and hydrocarbon compounds show separations similar to traditional 
reverse phase techniques. In applying these relationships to the sep- 
aration of light oils, optimization of chromatographic conditions for 
each class of compounds must be considered. A summary of these 
parameters and their influence in the separation of light oils is 
given. Capacity ratios of certain components can be effectively al- 
tered by ion pair and ion suppression techniques so as to significant- 
ly improve the separation, resolution, and identification of compo- 
nents in the light oil. 


6876 Polar constituents of coal-gasification oil samples. 
Raphaelian, L.A. (Argonne National Lab., IL). American 
Chemical Society, Division of Fuel Chemistry, Preprints (U.S.); 
25: No. 3, 188-192(1980). (CONF-8008 14—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Ang, 1980). ; 

igh pressure liquid chromatography with a pBondapak 
NH: column affords a good separation of non-polar compounds. 
However, it appeared that for the weakly polar stationary phases, 
uBondapak Phenyl and pBondapak CN, might be more useful for 
separating the polar compounds into fractions. In experiments with 
these columns under a variety of conditions, it was found that, with 
uBondapak CN, a satisfactory separation could be accomplished 
using a rather complex gradient of hexane to THF. Fraction | con- 
tained a variety of the typical PNAs and alkyl PNAs, including 
naphthalenes, biphenyls, benzothiophenes, acenaphthenes, fluorenes, 
phenanthrenes, anthracenes, dibenzothrophenes, aceanthrenes, and 
pyrenes. (There was also a series of alkyl benzenes present in frac- 
tion 1). Since the remaining fractions were more polar, they were 
derivatized with Tri-Sil Concentrate, BSA, or Methyl-8. Surprising- 
ly, Fractions 2, 3, and 4 contained, along with some alkyl phenols, 
a number of hydroxy PNAs, including hydroxy styrenes, indans, 
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benzofurans, indenes, naphthols, benzothiophenes, biphenyls, and 
fluorenes. In Table 2, a summary of the hydroxy PNAs and, in 
Figure 2, their retention time ranges on a 50 meter OV-101 column 
programmed from 20 to 240°C are shown. It can be seen from 
Table 2 that the more alkylation there is in the molecule the lower 
the fraction, as would be expected, since the compound would be 
less polar or more non-polar. Fractions 5 and 6 contained dihy- 
droxy benzenes. No dihydroxy PNAs were found in these fractions, 
possibly, because they might not get through the column under the 
conditions used. 


6877 Reducing viscosity of coal-liquefaction products 
with additives. Chao, T.S.; Kutta H.W.; Smith, A.C. Jr. 
(ARCO Petroleum Products Co., Harvey, IL). American 
Chemical Society, Division of Fuel Chemistry, Preprints (U.S.); 
25: No. 3, 198-208(1980). (CONF-8008 14—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 

A research program to investigate the cause of high viscos- 
ity of coal liquefaction products and to improve this critical proper- 
ty was carried out at Harvey Technical Center under the joint 
sponsorship by Electric Power Research Institute and Atlantic 
Richfield Company. Prior to this joint program an in-house project 
was also initiated by Atlantic Richfield to determine causes and 
remedies for high viscosity of coal liquefaction products. One result 
of these programs is the discovery that certain chemical com- 
pounds, when used at concentrations of 1 to 10%, are effective in 
reducing the melt viscosity and softening temperature of these coal 
liquefaction products. These compounds can be divided into two 
groups, reactive and unreactive additives. Acids, anhydrides, 
amides and epoxides fall in the reactive group, while pyrrolidines 
and compounds belonging to the chemical classes of amides, phos- 
phoramides, lactams and ketones belong to the unreactive additives. 
This paper summarizes findings on this subject and explains the 
mechanism of action involved. 


6878 Separation of coal macerals. Dyrkacz, G.R.; 
Bloomquist, C.A.A.; Fuchs, L.H.; Horwitz, E.P. (Argonne 
National Lab., IL). American Chemical Society, Division of 
Fuel Chemistry, Preprints (U.S.); 25: No. 3, 216-227(1980). 
(CONF-800814—P). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 

Density gradient technique offers significant advantages over 
previous methods of maceral separation. It provides a rapid method 
of measuring the overall density ranges of the various macerals and 
of separating macerals having any density range desired. Of course, 
the smaller the fraction cuts, the less coal per fraction. Current 
fractions range between 0.007 to 0.010 g/cc. To obtain the same 
range using sink-float techniques would require over 40 separate 
stages. As the results show, good success were obtained with 
PSOC-297 and -124 coal samples using the DGC technique, al- 
though micrinite presents some problems. In the case of PSOC-297, 
the micrinite contribution does not drastically affect the material in 
which it is mixed, e.g., vitrinite is still over 90% pure. In the case 
of PSOC-124 much more exinite material is contaminated by mi- 
crinite inclusion, undoubtedly because of the very high micrinite 
concentration initially present. Two important points can be made 
from this study. First, the broad distribution of densities for exinite 
and inertinite and the corresponding large drop in H/C ratio for 
the exinites suggests large changes in chemical structure must be 
occurring. Thus, caution must be used in studying the properties of 
exinites and inertinites to insure that structural information is based 
on narrow range density fractions. In fact, this is probably why in 
the past the properties, both chemical and physical, have much 
broader limits for exinites and inertinites. Second, the density range 
for vitrinites is relatively narrow in both coals, suggesting that the 
properties of vitrinite should be generally less erratic and therefore 
considerably more predictable. 


01 COAL AND COAL PRODUCTS 
0106 Properties 


6879 Rapid estimation of % ash in coal from % silicon 
obtained via FNAA, XRF, and slurry-injection atomic absorp- 
tion spectrometry techniques. Hicks, D.G.; O'Reilly, J.E.; 
Koppenaal, D.W. (Georgia State Univ., Atlanta). American 
Chemical Society, Division of Fuel Chemistry, Preprints (U.S.); 
25: No. 3, 228-234(1980). (CONF-800814—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 

This paper reports the results and statistical analyses ob- 
tained for the correlation of the ash content of a number of eastern 
Kentucky, western Kentucky (Illinois basin), and West Virginia 
coals with the silicon content as determined by slurry-injection 
atomic absorption (SIAAS), x ray fluorescence (KRF), and fast 
neutron activation analysis (FNAA). In addition, results are com- 
pared with the % silicon and % ash data published by the Illinois 
State Geologicr! Survey for a wider variety of coals. 


6880 Coal characterization research: sample selection, 
preparation, and analyses. Neavel, R.C.; Hippo, E.J.; Sith, 
S.E.; Miller, R.N. (Exxon Research and Engineering Co., 
Baytown, TX). American Chemical Society, Division of Fuel 
Chemistry, Preprints (U.S.); 25: No. 3, 246-257(1980). 
(CONF-8008 14—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 

Procedures for estimating responses of coals in synthetic 
fuels conversion processes are practically nonexistent. Consequent- 
ly, a new look at coal characterization and classification procedures 
is propitious. Meaningful understanding of the relationships be- 
tween coal properties can be obtained only through the study of a 
large suite of carefully selected, prepared and analyzed coal sam- 
ples. Therefore, a comprehensive coal characterization research 
program was begun at the Baytown, Texas, laboratory of Exxon 
Research and Engineering Company. Sixty-six fresh samples of coal 
representing the coalification band in an H/C vs O/C plot have 
been analyzed in detail. Eighty percent of the samples contain < 
10% mineral matter. Eighty percent also contain > 80% vitrinite. 
Through meticulous preparation procedures designed to minimize 
exposure to air, through numerous cross-checks of validity of the 
analytical data, and through calculation of the data to a mineral- 
matter-free basis a data library has been assembled that is being 
used to define interrelationships between coal properties. Numerous 
multivariate correlations have been found indicating strong depend- 
ence of properties such as density, free swelling index and volatile 
matter on elemental composition. Such correlations promise to shed 
considerable light on the area of coal characterization and classifi- 
cation. 


6881 Microstructural studies of coal and carbonaceous 
mixtures using differential interference-contrast microscopy. 
Harris, L.A.; Rouse, N.H. (Oak Ridge Natl Lab, Tenn). Mi- 
crostructural Science (U.S.); 7: 377-384(1979). (CONF- 
780732—). 

From Metallographic Society Technical conference; Montre- 
al, Canada (16 Jul 1978). 

The three-dimensional quality conveyed to micrographs 
through DIC reveals the order of hardness of the individual organ- 
ic constituents. The nature of the cellular structure of semi-fusinites 
is more clearly identified. visually observable contrast between car- 
bonized coal fragments and semicoke formed in coal conversion 
systems was observable. 4 refs. 


6882 (DOE/ER/05006—T1) NMR analysis of coal ma- 
cerals. Progress report. Pugmire, R.J. (Utah Univ., Salt Lake 
City (USA)). [nd]. Contract AS02-78ER05006. 13p. NTIS, 
PC A02/MF AOl. 

A second set of six vitrinite samples were hand picked from 
the lower Kittanning Seam and obtained from Penn State Universi- 
ty. The rank of the samples ranged from low volatile to high vola- 
tile B bituminous. The ultimate and proximate analyses are given in 
Table 1. This set of samples was selected in order to assess the 
nature of structural changes observed when carefully selected coal 
samples from a given seam are examined using CP/MAS tech- 
niques. In each case, the samples contained greater than 95% vitrin- 
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ite. For purposes of clarity, the CP/MAS spectrum of PSMC-67 is 
given in Figure | as a composite of '*C chemical shifts of structural 
units containing H, C, and O. The vitrinite spectra thus displays the 
range of chemical structural types that give rise to resonance lines 
in different spectral regions. The banded structure observed pro- 
vides enough detail to discuss major structural types present. A 
casual observation demonstrates that a significant amount of alipha- 
tic Oxygen is present (50 to 95 ppM region). Further interpretative 
details are given and also the changes in the spectra with rank pro- 
gression are discussed. 


0108 Waste Management 


REFER ALSO TO CITATION(S) 6904. 7712. 7713 


6883 (ANL—80-59) State-of-the-art review of materials- 
related problems in flue gas desulfurization systems. Maiya, 
P.S. (Argonne National Lab., IL (USA)). Oct 1980. Con- 
tract W-31-109-ENG-38. 45p. NTIS, PC A03/MF AOl1. 

This report characterizes the chemical and mechanical envi- 
ronments to which the structural components used in flue-gas de- 
sulfurization (FGD) are exposed. It summarizes the necessary back- 
ground information pertinent to various FGD processes currently 
in use, with particular emphasis on lime/limestone scrubbing tech- 
nology, so that the materials problems and processing variables en- 
countered in FGD systems can be better defined and appreciated. 
The report also describes the materials currently used and their per- 
formance to date in existing wet scrubbers. There is little doubt that 
with more extensive use of coal and flue-gas scrubbers by utilities 
and other segments of private industry, a better understanding of 
the material failure mechanisms, performance limitations, and po- 
tential problem areas is required for the design of more reliable and 
cost-effective FGD systems. To meet the above objectives, a mate- 
rials evaluation program is proposed. The important experimental 
variables and the number of tests required to evaluate a given mate- 
rial are discussed. 55 references, 9 figures, 6 tables. 


6884 (ANL—80-62, pp 183-191) Continuous monitoring 
for specific pollutants in coal gasification wastewaters. Page, 
G.C.; Hall, R.C. (Radian Corp., Austin, TX). 1980. 
From Symposium on instrumentation and control for fossil 
onares geneous: Virginia Beach, VA, USA (9 Jun 1980). 
he following conclusions can be made dealing with the 
feasibility, need, and usage of on-line monitoring of specific com- 
pounds in gasification wastewaters: (1) untreated process conden- 
sates from gasifiers producing a tar/oil laden raw product gas con- 
tain compounds that will have harmful health and ecological effects 
and will need to be treated; (2) on-line monitoring techniques for 
specific organic pollutants in gasification wastewaters are technical- 
ly feasible; however, further work is needed to develop these tech- 
niques for commercial application; (3) the use and economics of 
these techniques will depend upon future promulgation of effluent 
standards and NPDES permit requirements for coal gasification 
facilities. (i.e., will wastewaters be allowed to be discharged and 
what will be the required monitoring frequency for specific pollut- 
ants in those wastewaters.); and (4) these techniques can be used in 
conjunction with a control scheme for a wastewater treatment 
process by providing pollutant concentration data to a feedback 
control loop or by establishing an easily monitored surrogate which 
can be correlated to the concentration of specific pollutants. 


68C5 (ANL—80-62, pp 235-243) Sample extraction and 
dilution system for measurement of submicron particle size 
distributions in industrial flue gas streams. McCain, J.D.; 
Ragland, J.W. (Southern Research Inst., Birmingham, AL). 
1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

In summary, freld proven equipment does exist for making 
particle size distribution measurements at most stationary industrial 
sources over the size regime: 0.01 xm to 2 ym diameter. Although 
these current systems may be cumbersome and somewhat compli- 
cated in their operation, such measurement capabilities are essential 
in the characterization of process emissions and in the evaluation of 
advanced emissions control concepts. These measurement capabili- 
ties are also proving useful as a tool for the characterization of indi- 
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vidualized industrial process streams, thus assisting management in 
the proper selection and sizing of the control device equipment ap- 
propriate to their situation. In particular, the SEDS III equipment 
system described above has proved successful in obtaining particle 
size distribution measurements and control device fractional effi- 
ciency measurements for numerous pulverized coal boilers over the 
size regime 0.01 xm to 2.0 ym. When used with diffusion batteries 
the SEDS III system can also provide size segregated samples of 
ultrafine particles for trace element analysis. 


6886 (EPRI-CS—1631) Lime FGD system and sludge 
disposal case study. Final report. Smith, E.O.; Morgan, 
W.E.; Noland, J.W.; Quinlan, R.T.; Stresewski, J.E.; Swen- 
son, D.O. (Black and Veatch Consulting Engineers, Kansas 
City, MO (USA)). Nov 1980. 169p. NTIS, PC A08/MF 
AOl. 


Selecting and installing a flue gas desulfurization (FGD) 
system and a sludge disposal system at a utility electric generation 
plant is no easy task. Approximately 21,000 MW of FGD and 
sludge disposal systems are presently operating with another 28,000 
MW of FGD and sludge disposal systems under construction or 
planned. With the new EPA regulations requiring an FGD system 
on essentially every new coal-fired utility electric generation unit, 
the ability to decide on the most advantageous FGD and sludge 
disposal systems which are technically, economically, and environ- 
mentally acceptable can result in savings of $7.40/kW to the utility. 
This case study describes the step-by-step design decisions and 
equipment selections for a hypothetical lime FGD and sludge dis- 
posal system for a new 500 MW coal-fired electric generation unit. 
The hypothetical FGD and sludge disposal systems are based on 
actual installations. This case study demonstrates the methods by 
which utility personnel can effectively utilize the information con- 
tained in the Lime FGD Systems Data Book (FP-1030) and the 
FGD Sludge Disposal Manual (FP-977) to select the most advanta- 
geous lime FGD and sludge disposal systems. 


6887 (ORNL/MIT—318) Ozonolysis of aqueous solu- 
tions of phenol and thiocyanate. Kemker, G.H.; Roadcap, 
S.J.; Sitchin, R. (Oak Ridge National Lab., TN (USA)). 
Dec 1980. Contract W-7405-ENG-26. 48p. NTIS, PC A03/ 
MF AOI. 

Bench-scale, batch ozonolysis of a synthetic coal-conversion 
waste-water containing phenol and thiocyanate was performed. Ex- 
perimental results indicated that the rate of destruction of the sub- 
strate was a constant and zero-order, rate-controlled by liquid-phase 
diffusion of ozone. Regression analysis of experimental data was 
used to obtain expressions for phenol and thiocyanate ozonolysis in 
terms of observable operating parameters. Cyanide concentration 
was found to reach a maximum of 35% of the initial thiocyanate 
concentration and to occur when thiocyanate concentration 
reached zero. 


6888 Treatment of wastes originating from a coal con- 
version pilot plant. Watt, J.C.; Wroniewicz, V.S. (Catal Inc, 
Philadelphia, Pa). pp 235-253 of Proceedings of the seventh 
annual industrial pollution conference. McLean, VA; Water 
and Wastewater Equipment Manufacturers Association 
(1979). 

From 7. annual industrial pollution conference; Philadelphia, 
PA, USA (5 Jun 1979). 

A treatability study for handling wastes from coal treatment 
facilities that use solvent refining techniques to reduce sulfur con- 
tent was conducted at a pilot facility in Wilsonville, Ala. As a 
result of this study a treatment scheme was developed and facilities 
were designed and constructed for treatment of the wastes. In 
order to comply with stringent stream quality effluent require- 
ments, treatment methods for removing hydrogen sulfide, substitut- 
ed phenols and other organics were investigated. These included 
the use of hydrogen peroxide, activated carbon and biological treat- 
ment. The study was conducted over a six-month period. The re- 
sults, comparisons of the various systems, and the final solution are 
discussed. 
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6889 (ANL—80-62, pp 31-38) Environmental Protec- 
tion Agency's regulatory program relating to synthetic fuels. 
Princiotta, F.T. (Environmental Protection Agency, Wash- 
ington, DC). 1980. 

From Symposium on instrumentation and control for fossil 
so Virginia Beach, VA, USA (9 Jun 1980). 

PA has sponsored an important synthetic fuel research pro- 
gram since 1972. This program was expanded significantly in FY 
1975 during the first year of the EPA managed interagency energy 
program. The research program can be divided into two comple- 
mentary subprograms: the environmental assessment/control tech- 
nology effort which evaluates the need for and effectiveness of con- 
trol technology, and the health and ecological program which de- 
fines the magnitude of synfuel health and ecological impacts. Fund- 
ing has been about 10 to 15 million dollars annually each for both 
the control technology and health and ecological programs. An im- 
portant data base has been generated which can provide the foun- 
dation for the Agency’s evolving synfuel regulatory program. Some 
of the important early accomplishments are described. 


6890 (ANL—80-62, pp 192-198) Sampling and monitor- 
ing technology: a new engineering discipline. George, T.J. 
(Pope, Evans, and Robbins Inc., Fairmont, WV); Bekowies, 
P.J.; Gasner, L.L.; Case, G.D. 1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

merging synthetic fuel technologies must achieve two 

goals. One is the economic production of a synthetic fuel that is en- 
vironmentally suitable for use at other locations. The second is 
maintenance of a safe and environmentally acceptable producing 
plant. To accomplish these goals, process monitoring and sampling 
with analysis of process conditions, materials, and emissions are 
necessary. Instrumentation and techniques for process control to 
meet the demands of the energy industry have not been fully devel- 
oped. Process control is a critical issue for continuous process opti- 
mization and also for environmental impact minimization. Sampling 
and monitoring methods and equipment design must be integrated 
into final plant design. Too often, sampling and monitoring technol- 
ogy has been deferred until late in the construction phase. Such 
postponement often results in an arrangement of process equipment 
that makes effective sampling impossible or prohibitively expensive. 
As flowstreams proceed through the process steps, their chemistry 
is changed. It is desirable to know the altered composition of the 
materials instantly for the following reasons: to develop early pre- 
dictors of process chemistry through an understanding of the 
chemical and physical properties of materials in each process step; 
to decrease the time required for assessing operational problems 
and taking corrective actions; and to achieve a level of process con- 
trol sufficient to guarantee environmental compliance while main- 
taining optimum product quality and volume. 


6891 (ANL/LRP—8) Land _ Reclamation Program 
annual report, 1979. (Argonne National Lab., IL (USA)). 
Sep 1980. Contract W-31-109-ENG-38. 9Ilp. NTIS, PC 
A05/MF AOl1. 

The Argonne Land Reclamation Program, sponsored by the 
Ur‘ted States Department of Energy’s Assistant Secretary for Envi- 
ronment, is a joint effort of two Argonne divisions: Energy and En- 
vironmental Systems and Environmental Impact Studies. The pro- 
gram is carried out by a multidisciplinary team of scientists and en- 
gineers and has three primary objectives: (1) to develop energy-effi- 
cient and cost-effective mining and reclamation techniques; (2) to 
assist industry in evaluating the viability of environmental regula- 
tions and demonstrating techniques to meet these regulations; and 
(3) to supply data and evaluation techniques to decisionmakers con- 
cerned with trade-offs between energy development and environ- 
mental quality. Six integrated field research sites have been estab- 
lished to address problems associated with surface mining oper- 
ations. This program relies heavily on input from industry and has 
developed working arrangements with coal companies at each of 
the current mining sites. A major area of interest is the develop- 
ment of a ten-year environmental mining and reclamation research 
plan for the Assistant Secretary for Environment. The Land Recla- 
mation Program assigns the highest priority to the transfer to users 
of information generated by its research. 
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6892 (DOE/ET/10104—T10) Remedial measures plan 
for a spill of solvent refined coal liquid at the SRC pilot 
plant, Ft. Lewis, Washington. Final Report. Grimshaw, 
T.W.; Little, W.M. (Radian Corp., Austin, TX (USA)). 22 
Aug 1980. Contract AC0O1-76ET10104. 207p. NTIS, PC 
A10/MF AOl. 

On December 19, 1979, a spill of SRC liquid occurred 
during transfer of the liquid from a storage tank to sample drums. 
Approximately 2,300 gallons of fluid flowed into the floor of the 
tank farm and infiltrated into the porous and permeable gravels at 
the site. Because of concern for the possible impact of the SRC 
fluid on the quality of ground water, surface water, and water 
supply sources at and near the site, GMRC commissioned Radian 
to evaluate the problem and recommend specific measures to miti- 
gate any known or anticipated impacts. This report presents the re- 
sults of Radian’s investigations. Although ground-water contamina- 
tion apparently has occurred as a result of the December 19 spill, 
the contamination plume is localized to the vicinity of the SRC 
plant and Lake Sequalitchew. A contamination plume apparently is 
presently moving toward Lake Sequalitchew, but the two pump 
wells included in the Remedial Measures Plan will arrest this move- 
ment. These wells will be pumped until phenol concentrations in 
the groundwater fall to acceptable levels. The source of contamina- 
tion at the spill is being cut off by excavation of the contaminated 
soil and sealing of the floor of the tank farm. No public water sup- 
plies are appreciably endangered by the December 19 spill. A long- 
term ground-water monitoring plan is being implemented to ensure 
early discovery of any unanticipated impacts of the spill. If further 
water quality problems are disclosed, additional remedial measures 
will be undertaken as necessary. 


6893 (LA—8588-MS) Some implications of accelerated 
synthetic fuels development in the Rocky Mountain States. 
Loose, V. (Los Alamos Scientific Lab., NM (USA)). Nov 
1980. Contract W-7405-ENG-36. 25p. NTIS, PC A02/MF 
AOl. 

A regionalized national energy model is used to examine the 
air quality and water quantity implications of accelerated synthetic 
fuels development. Several alternate targeted output levels are ana- 
lyzed. Generally, the results indicate that a relatively large synthet- 
ic fuels industry (2.5 million bbi/day) could be located within the 
Rocky Mountain and Northern Great Plains States within the con- 
fines of water availability and air quality legislation. 
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6894 (DOE/ET/14693—T1) Peat resources of North 
Caroline. 1980 annual report. Otte, L.J.; Ingram, R.L. 
(North Carolina Univ., Chapel Hill (USA). Dept. of Geolo- 
gy). Nov 1980. Contract AC0O1-79ET14693. 65p. NTIS, PC 
A04/MF AOl1. 

Peat deposits of North Carolina are of three main geologic 
types representing the accumulation of organic matter in: (1) poco- 
sins - broad shallow depressions on an uplifted sea floor, (2) river 
flood-plains, and (3) Carolina Bays - elliptical depressions of un- 
known origin. The largest pocosin deposits are: (1) Pamlimarle Pen- 
insula (360 square miles, 210 million tons moisture-free peat). (2) 
Dismal Swamp (100 square miles, 60 million tons), and (3) Croatan 
Forest (40 square miles, 23 million tons). These deposits normally 
range in thickness from 1 to 8 feet. River flood plain peats are of 
unknown extent. They occur as lenses in alluvial sands and clays 
and may attain a thickness of 20 feet. The ash content usually ex- 
ceeds 10%. Five to six hundred Carolina Bays from 0.2 to 3 miles 
in length are scattered over the Coastal Plain. Many contain high 
quality peats up to 15 feet thick. Most North Carolina peat is a 
black fine-grained, highly decomposed peat with ash contents com- 
monly less than 5%. Sulfur contents are low (median 0.2%). and 
heating values are high (median 10,3000 Btu/Ib moisture-free) 
North Carolina has an estimated 1000 square miles (640,000 acres) 
of peatland containing about 600 million tons of moisture-free neat 
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6895 (DOE/PC/30013—2) Data base for the analysis of 
compositional characteristics of coal seams and macerals. 
Quarterly technical progress report, May-July 1980. Davis, 
A.; Suhr, N.H.; Spackman, W.; Painter, P.C.; Walker, P.L.; 
Given, P.H. (Pennsylvania State Univ., University Park 
(USA). Coal Research Section). Oct 1980. Contract AC22- 
80PC30013. 85p. NTIS, PC AOS/MF AOl. 

The basic objectives of this new program are, firstly, to un- 
derstand the systematic relationships between the properties of 
coals and macerals, and, secondly, to determine the lateral and ver- 
tical variability in the properties of a single seam imposed by vary- 
ing environmental conditions at the time of coal formation. Thirty- 
four coal samples were collected during the quarter from Pennsyl- 
venia and Illinois. To date, 54 vitrinite concentrates have been hand 
picked and will be studied by a range of physical and chemical 
techniques. One hundred and forty coal samples and 53 printouts of 
coal data were provided on request to the coal research communi- 
ty. The Lower Kittanning seam has been selected for the study of 
the variability in chemical, petrographic, mineralogic, fluid, and 
conversion properties of a single seam. A description of the struc- 
tural and stratigraphic settings of the important coal seam as they 
relate to this investigation is given. Bivariate plots of data from the 
Lower Kittanning seam are presented. The fluid temperature range 
as measured with the Gieseler plastometer reaches a maximum at a 
reflectance of 1.10 to 1.15% and carbon content of 87 to 88% 
dmmf. Liquefaction conversion in a tubing-bomb reactor with tetra- 
lin shows a linear decrease with rank (reflectance). The problems 
associated with the application Fourier Transform Infrared Spec- 
troscopy to the characterization of coal structure are critically dis- 
cussed. The micropore surface areas and micropore volumes of 
three selected coals and a vitrinite concentrate, as measured from 
uptake of CO, at 25°C, increased with decreasing particle size. 
Work on measurements of apparent densities and uptake of metha- 
nol and water is in progress. 


0120 Mining 


REFER ALSO TO CITATION(S) 6891, 8326, 8327, 8328 


6896 (DOE/ET/14256—1) Design, fabrication and test- 
ing of a low headroom conveyor transfer chute. Final techni- 
ca’ report. Douglas, S.B.; Larson, P. (Foster-Miller Asso- 
ciates, Inc., Waltham, MA (USA)). Dec 1980. Contract 
ACO01-79ET14256. 28p. NTIS, PC A03/MF AOl1. 

The increased usage of belt conveyors has provided higher 
levels of productivity than otherwise obtainable. It is generally rec- 
ognized that most problems with belt conveyors occur at the load- 
ing and transfer points; it follows naturally, then, that for a high 
production operation, all belt conveyor transfer points must be de- 
signed, installed, and maintained with utmost care. The US Depart- 
ment of Energy has determined that there is a need for a low hea- 
droom conveyor transfer chute. The use of such a chute would 
provide several benefits, noted below: the amount of roof required 
to be taken to provide sufficient verticai space for the transfer point 
is minimized; less maintenance is required at the transfer. A good 
chute design produces less spillage, requires less adjustment, and 
operates satisfactorily under a wide range of material types and 
loading conditions; performance is improved. Loads are centered, 
keeping the belts trained, and dust and noise generation is mini- 
mized, enhancing the work environment; lower costs are incurred 
by the operator. The proper chute will wear out less frequently, 
will not damage the belt due to excessive impact of detraining ten- 
dencies, and will require less continual spillage maintenance. This 
report describes the conceptual design efforts of Foster-Miller As- 
sociates, Inc. to develop a low headroom conveyor transfer chute. 


6897 (FE—9090-1) Flexible roof drill for low coal. Final 
technical report. Finney, J.L.; Eakin, R.N.; Rich, D.E.; 
Wall, T.J. (Ingersoll-Rand Research, Inc., Princeton, NJ 
(USA)). Jul 1979. Contract ACO1-74ET12196. 298p. NTIS, 
PC A13/MF AOI. 

The IRRI Flexible Roof Drill for low coal, referred to as 
the Rod Changer Drill, evolved as a result of the Phase I and II 
ffurts on this contract in which several design concepts were eval- 
uated. The Low Coal Drill program was initiated to provide a roof 
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drill which, in conjunction with the Bendix Roof Bolt Inserter, 
would be capable of operating in coal seams as low as 30 inches. 
This drill would have the ability to driil and install bolts of up to 
eight feet in length, thus retaining productivity and increasing oper- 
ator safety by removing the operator from the immediate area. The 
IRRI Rod Changer Drill performs the drilling of longer than seam 
height roof drills by automatically coupling up to 6 short drill steel 
sections to form the drill string. This concept will permit the opera- 
tor to perform drilling from a remote location, although bolt inser- 
tion requires his presence in the immediate area. The underground 
test evaluation was conducted at Bethlehem Nicholas Mine No. 81 
located in Drennen, West Virginia. The field trial was completed in 
two and one-half months in which the vehicle performed adequate- 
ly in all areas. The test demonstrated the ability of the Rod Chang- 
er Drill to successfully function in an underground environment 
without major malfunctions. The test also revealed the necessity of 
further refinement of the drill to improve productivity and reliabil- 


ity. 


6898 Use of computer models to assess and evaluate 
coal deposits. Boyce, T.A. (Fluor Utah Inc, San Mateo, 
Calif). pp 358-368 of Future coal supply for the world 
energy balance. New York, NY; Pergamon Press (1979). 

From 3. IIASA conference on energy resources; Moscow, 
USSR (28 Nov 1977). 

An US Energy Research and Development Administration 
study resulted in simulation models which estimate capital invest- 
ment and annual operating cost for a surface coal mining project; 
select equipment and estimate unit costs for each individual mining 
function; estimate manpower, materials, and infrastructure require- 
ments and analyze coal price and profit relationships. 
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6899 (ANL—80-62, pp 104-122) Coal preparation plant 
automation: worldwide state-of-the-art and future directions. 
Carr, K.R. (Oak Ridge National Lab., TN). 1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

Automation of coal preparation plants in the United States 
to improve product yield has become increasingly attractive be- 
cause of the projected greater use of coal, the rising cost of coal, 
and the fact that run-of-mine coal is often dirtier and more difficult 
to clean than in the past. The Oak Ridge National Laboratory 
(ORNL) has in progress a Coal Preparation Plant Automation Proj- 
ect under the sponsorship of the United States Department of 
Energy. An important task early in the project is an international 
survey to assess the status of automation in this field and to define 
instrumentation and controls development activities required to be 
undertaken by the project. An ORNL report on the state-of-the-art 
of instrumentation and controls for coal preparation will be pub- 
lished in the fall of 1980. This paper presents some of the informa- 
tion gathered to date in the survey, which consists of visits to facili- 
ties and personal contacts with key personnel in the industry as 
well as a comprehensive search of the international literature. 


6900 (ANL—80-62, pp 133-149) On-line characteriza- 
tion of coal slurries. Kawatra, S.K.; Laurila, M.J.; Keck, J. 
(Michigan Technological Univ., Houghton). 1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

Coal cleaning plants need sensors to measure important 
process parameters for control purposes and data-logging of plant 
information so that efficient operation can be attained. A test facili- 
ty for coal cleaning operations has been developed at Michigan 
Technological University. It is well instrumented and capable of ef- 
fectively operating many types of coal cleaning circuits with exten- 
sive process control. Some of the sensors and testwork that has 
been done on coal with these instruments are described. Research 
at the coal cleaning test facility is invaluable in producing calibra- 
tion curves and relationships that provide for the effective use of 
instrumentation to control coal washing processes. Various sensors 
already in use in the minerals industry are adaptable to coal plants. 
Other instruments more conducive to coal cleaning operations will 
have to be developed. The instruments and the experimentation 
that has been conducted on coal slurries with these sensors provide 
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a good basis for process control in coal cleaning plants. As shown; 
flowrates, particle size, slurry density, sump levels, and pressures in 
coal cleaning circuits can be measured precisely and controlled ef- 
fectively. Control of a given circuit will depend largely on circuit 
characteristics and economic benefits which can be derived with 
close control. Common to all circuits are the benefits gained 
through increased recoveries, reduced sulfur contents, and energy 
savings that can be attributed to effective process control through 
proper instrumentation. 


6901 (ANL—80-62, pp 360-368) Application of data 
from an automated reflectance microscope to the enhancement 
of product quality in coal beneficiation processes. Kuehn, 
K.W.; Hoover, D.S.; Davis, A. (Pennsylvania State Univ., 
University Park). 1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

The Rapid Scan system of automated reflectance microscopy 
provides the coal scientist with an alternative to the conventional 
optical methods used for the analysis of vitrinite reflectance, ma- 
ceral composition, pyrite content and pyrite size distribution. The 
high data acquisition rate of the automated microphotometer is es- 
pecially applicable where many samples must be analyzed on a rou- 
tine basis. Selected size and gravity fractions of two coals were 
analyzed automatically in a fine-coal fractionation experiment. Data 
derived from a medium volatile coal showed a gradual enrichment 
of inert macerals with increasing density of separation, indicating 
that the petrographic composition of this coal can be affected sig- 
nificantly in a cleaning process. In contrast, the petrographic com- 
position of a high volatile A bituminous coal remained invariant 
with respect to the experiment. In another test, a sample of the 
Upper Freeport seam from Pennsylvania was crushed (100% to -8 
mesh) and fractionated with a series of 21 closely-sized sieves. Each 
sieve fraction was analyzed by the Rapid Scan for pyrite content 
and pyrite size distribution in order to determine the best positions 
for gravity separations in a hypothetical fine-cleaning circuit. Three 
distinct size changes were revealed along with two fractions of 
anomalously high pyrite content. The ability of the Rapid Scan to 
quickly characterize these important petrographic parameters for 
potential feed coals may make it an effective tool for the optimiz- 
ation of product quality under actual operating conditions in the 
preparation plant. 


6902 (ANL—80-62, pp 428-445) On-stream determina- 
tion of ash and moisture content in West German coal prepa- 
ration plants. Fauth, G. (Bergbau-Forschung GmbH, Essen, 
Germany). 1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

For measurement of the ash content of coal, accurate tech- 
niques and industrially approved instruments are available, at least 
for the final products like coking and steam coal. There are exten- 
sive results from laboratory investigations for various moisture de- 
termination methods, but much work remains to be done before the 
introduction of these methods to industrial application. 


6903 (DOE/ER/10466—T1) Efficient ultrasonic grind- 
ing: a new technology for micron-sized coal. Quarterly techni- 
cal progress report no. 4, June 16, 1980-September 15, 1980. 
Tarpley, W.B. Jr.; Howard, P.L.; Moulder, G.R. (Energy 
and Minerals Research Co., Exton, PA (USA)). 1 Oct 1980. 
Contract AC02-79ER 10466. 19p. NTIS, PC A02/MF AOl1. 

Experimental work was conducted in the following areas: (1) 
moist grinding with and without ultrasonics; (2) tests of pyrite se- 
lective liberation; and (3) fabrication and assembly of the dual-roller 
apparatus. Using a water spray as a moistening agent, grinding was 
performed with the cylinder-segment apparatus. A 13:1 increase in - 
7 micron fines resulted. A more accurate iron determination 
method (ASTM D2492-68) was applied to two samples of well- 
characterized coals, enabling an expansion of the data on the degree 
of preferential liberation of inclusions attributable to ultrasonic 
comminution. A 5:1 reduction in pyritic iron occurred with ultra- 
sonic grinding of the two coals tested. The dual-roll apparatus was 
completely assembled and aligned. Preliminary grinding was begun 
to determine basic parameters and to check out the equipment. 
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6904 Method for agglomerating carbonaceous fines. 
Goksel, M. A. (to Michigan Technological Univ. Board of 
Control). US Patent 4,219,519. 26 Aug 1980. Filed date 8 
Mar 1979. vp. 

Carbonaceous fines, such as coke fines, bituminous coal fines, 
anthracite coal fines, lignite fines, coal char, lignite char, wood char 
and mixtures thereof, are formed into hardened, crushresistant ag- 
glomerates by preparing a moistened mixture including a major 
proportion of the carbonaceous fines, about 1 to about 15 weight % 
of a bonding agent, such as burned lime, cao, or hydrated lime. 
Ca(OH)2, and about 0.25 to about 10 weight % of a siliceous mate- 
rial, such as silica, having available SiO. for reacting with the 
bonding agent to form silicate or hydrosilicate bonds therewith; al- 
lowing the resulting mixture to stand a time period sufficient for a 
substantial portion of the free internal moisture in the pores of the 
carbonaceous fines to migrate to the surface thereof; forming the 
mixture into green discrete agglomerates; drying the green agglom- 
erates to reduce the free moisture content therein to about 5% or 
less; and hydrothermally hardening the green agglomerates. 


6905 Inlet line deflector and equalizer means for a clas- 
sifying cyclone used for washing and method of washing using 
deflectors and equalizers. Liller, D.I. US Patent 4,219,409. 
26 Aug 1980. Filed date 14 Dec 1977. vp. 

An inlet line deflector and equalizer means for a cyclone for 
washing crushed and sized coal with water wherein low density 
(1.6 or less) washed coal particles escape through the outlet pipe 
above the bottom collector through the box of the cyclone while 
higher density (1.7 or higher) siliceous impurities drain out of the 
cyclone bottom. The higher density impure fractions may be recy- 
cled in another cyclone to further fractionate into purified coal and 
refuse. Pure coal particles flow out through the outlet pipe above 
the box and impure particles containing shale, rock, clay, etc. Drain 
at the bottom. Laminar flow is uniquely created by (1) providing 
high solids of about 18% to 50% , (2) at high velocity of about 18 
to 28 feet per second within the cyclone and (3) by placement of an 
inlet line deflector in a predetermined critical dimension in the 
intake pipe. Due to the deflector, substantially all of the incoming 
particles are directed away from the box to the outer wall which 
effectively reduces the cross sectional area of the intake pipe by 
about 19-32%, thereby assuring that all heavy particles of the inlet 
flow are at the outer wall, at the start of the cyclone, without ever 
starting any turbulence. The outlet at the bottom of the cyclone is 
restricted to slow the outflow of high density impurities which 
occurs downwardly at the very bottom at a slower rate than up- 
wardly directed coal removal through the vertical pipe leaving the 
top of the box. Thus the restricted bottom outlet preserves laminar 
flow. The modified apparatus and new method provide high capac- 
ity production of high quality coal at a low energy requirement in a 
cost efficient manner better than existing equipment not so modified 
by the inlet deflector and manifold equalizers. 


6906 Methacoal enhances the transportation and use of 
coal resources. Jimeson, R.M. (US DOE, Washington, DC). 
pp 331-342 of Future coal supply for the world energy bal- 
ance. New York, NY; Pergamon Press (1979). 

From 3. IIASA conference on energy resources; Moscow, 
USSR (28 Nov 1977). 

Methacoal is a trade name for fuel composed of coal or 
other carbonaceous materials and a mixture of lower alcohols, pre- 
dominantly methanol. Methacoal is a pseudo-thixotropic suspension 
of particulate coal in Methyl Fuel. The alcohols may be produced 
from coal, lignite, natural gas, solid waste and biomass. The coal- 
water slurry originates at mine sites that are deficient in water and 
proceeds to energy producing facilities located in water sufficient 
areas. The paper describes the process including energy and water 
balances, compares Methacoal with coal-water slurries, lists conver- 
sion efficiencies and water use, and enumerates advantages 


6907 (ORNL-tr—4678) System analysis of mineral coal 
preparation as the basis for a mathematical model. Roesner. 
W.; Plate, W.; Simonis, W. Translated from Au/fbereitungs- 
Technik (West Germany); No. 10, 620-630(1972). 27p. NTIS. 
PC A03/MF AOl1. 

The system mineral-coal dressing is split into its elements. 
analyzed, systemized by the basic process, process steps and dress- 
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ing method, identified and represented in a coordinate system. Basic 
process and process steps can be traced back to three basic func- 
tions, i.e. separation, collection, change of characteristic. The dress- 
ing methods used at present are identified by eight different logical 
YES-NO combinations for the steps: primary classifying, separat- 
ing, desliming and sorting. The pattern developed which is general- 
ly applicable for mineral coal dressing permits their being repre- 
sented and described with the aid of 51 activities (mass flows) and 
41 functions. It constitutes the basis for a simulation, a mathemat- 
ical description, for optimization, process controlling and, conse- 
quently, for a mathematical model. In the industry model for 
mining, coal preparation lies at the intersecting point of the two 
control systems, feed forward and feed back. It has the task, on the 
other hand, of producing the highest possible total value of salable 
products from the available raw material with the lowest possible 
expenditure, but, on the other hand, of satisfying the market's de- 
mands, to the greatest extent possible, with the raw coal supplied. 
The combination of both control systems in one operations model, 
coal mining, makes technical-economic optimization possible. This 
is also true for the sub-area coal preparation for which technical- 
economic optimization is only possible with the help of a math- 
ematical model. 


0140 Combustion 


REFER ALSO TO CITATION(S) 6890. 6915. 7694, 8067, 8075 


6908 (ANL—80-62, pp 151-164) Particle size meas- 
urements using an optical variable frequency grid technique. 
Wang, J.C.F.; Tichenor, D.A. (Sandia National Labs., 
Livermore, CA). 1980. 

From Symposium on instrumentation and control for fossil 
— Virginia Beach, VA, USA (9 Jun 1980). 

fringe visibility method for sizing particles 10 wm and 

larger has been developed. As the image of a particle scans across a 
variable frequency grid. the transmitted light signal oscillates with 
varying visibility. The visibility goes through a null at a well-de- 
fined point where the particle diameter approximates the local grid 
spacing. Several optical arrangements implementing the variable 
frequency grid technique have been tested. Using classified alumina 
and pulverized coal particles we obtained good agreement between 
size distributions measured by this technique and those from a com- 
mercial off-line analyzer. However, our optical arrangement and 
signal processing techniques require further development to reduce 
them to practice. The feasibility and capability of the the VFG 
technique has been demonstrated for in situ particle size meas- 
urements. Good agreement in size measurement was obtained be- 
tween the VFG technique and the Macrotrac analyzer. A determi- 
nation of the absolute accuracy of the VFG measurements requires 
further calibration using particles of known size and a larger 
number of samples for each histogram. One unique characteristic of 
the VFG technique is its capability for measuring incandescent par- 
ticles in situ without external illumination. The signal from an in- 
candescent particle is much stronger and the signal-to-noise ratio 
much higher than that from an externally illuminated particle. The 
application of the VFG technique to incandescent-particle size 
measurements is promising and is being explored extensively in our 
laboratory 


6909 (ANL—80-62, pp 565-575) Preliminary evaluation 
a 


of instruments for on-line characterization of coal-oil mixture 
fuel. Mathur, M.P.; Ekmann, J.M. (Pittsburgh Energy Tech. 
Center. PA). 1980. 
From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 
ecent test results on coul-oil mixtures (COM) indicate that 
on-ling, continuous monitoring of key parameters - mass flow, coal 
content, and viscosity - is possible. Availability of this instrumenta- 
tion can enhance the operation of control systems for COM prepa- 
ration and combustion, Accurate measurement of density or coal 
content in COM is needed to monitor the reproducibility of prepa- 
ration processes. Accurate mass flow measurements, coupled with 
data on the coal content, can be used to determine the instanta- 
neous Btu input to a burner. Atomization characteristics, partly de- 
pendent on the fluid viscosity, can be adjusted using on-line visco- 
meters linked to the fuel preheater. This paper examines a number 
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of on-line instruments to measure mass flow, coal content or densi- 
ty, and viscosity in a flow system installed in a COM Combustion 
Test Facility at the Pittsburgh Energy Technology Center. 


6910 (ANL/CEN/FE—80-7) Exploratory and basic 
fluidized-bed combustion studies. Quarterly report, October- 
December 1979. Johnson, I.; Myles, K.M.; Swift, W.M. (Ar- 
gonne National Lab., IL (USA)). Nov 1980. Contract W-31- 
109-ENG-38. 46p. NTIS, PC A03/MF AOl. 

These laboratory- and process-development-scale studies 
support the Fossil Energy development program for atmospheric 
and pressurized fluidized-bed combustion. The objective of the cur- 
rent program is to investigate methods for improving the utilization 
of limestone for SO: emission control in FBCs and to develop a 
method for predicting the performance in AFBC’s and PFBC’s of 
limestones from different sources. This report presents results from 
(1) an investigation of the use of water treatment of spent partially 
sulfated limestone to enhance its SO. capture capacity, (2) studies 
of the kinetics of the hydration of spent limestone, and (3) studies 
of the attrition and elutriation of limestones in fluidized beds. Re- 
sults of studies of the particle-removal efficiency of the TAN-JET 
cyclone are also reported. 


6911 (ANL/CEN/FE—80-16) Alkali metal vapor re- 
moval from pressurized fluidized-bed combustor flue gas. 
Annual report, October 1979-September 1980. Johnson, L.; 
Swift, W.M.; Lee, S.H.D. (Argonne National Lab., IL 
(USA)). Oct 1980. Contract W-31-109-ENG-38. 26p. NTIS, 
PC A03/MF AOI. 

In the application of pressurized fluidized-bed combustion 
(PFBC) to the generation of electricity, hot corrosion of the gas 
turbine (downstream from the combustor) by alkali metal com- 
pounds is a potential problem. The objective of this investigation is 
to develop a method for the removal of gaseous alkali metal com- 
pounds from the high-pressure high-temperature gas from a PFBC 
before the gas enters the gas turbine. The use of a granular bed 
filter, with either diatomaceous earth or activated bauxite as the 
bed material, is under study. Breakthrough data are reported on the 
sorption of gaseous NaCl by activated bauxite. Results are reported 
for the regeneration of activated bauxite using water leaching and a 
thermal swing method. 


6912 (DOE/ET/13011—12) Operation and maintenance 
of DOE/PETC 700 H.P. Combustion Test Facility 100-20 
H.P. firetube boiler test facility Contract No. De-AC02- 
78ET13011. Quarterly activity report, Jun 30, 1980-Sep 29, 
1980: third quarter. (Management and Technical Services 
Co., Philadelphia, PA (USA)). 1980. Contract AC02- 
78ET 13011. 12p. NTIS, PC A02/MF AOl. 

Successful testing activities were completed on all boiler in- 
stallations during the reporting period. The major portion of the ac- 
tivity centered around preparation and operation of the 100 H.P. 
boiler for testing with SRC fuels. Six days of successful operation 
were completed on No. 6 fuel oil, SRC slurry and melted SRC I. 
Two successful test runs on 40% COM with Illinois coal were 
completed on the 700 H.P. unit and four successful runs with SRC 
II and No. 2 fuel oil were completed on the 20 H.P. boiler. 
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6913 (DOE/RA—0045/1) Western Coal Survey: a 
survey of coal mining capacity in the west. (Department of 
Energy, Washington, DC (USA). Assistant Secretary for 
Resource Applications). Jan 1981. 60p. NTIS, PC A04/MF 
AOl. 


The Western Coal Survey (WCS) is a periodic survey of all 
known operators of existing and planned large (200,000 tons or 
more annual production) coal mines in the Western United States. 
The purpose of the survey is to track progress and changes in pro- 
ductive capacity. Specifically, the survey seeks estimates of current 
and future productive capacity, of amounts of coal currently under 
contract, and of potential constraints to higher production. The 
report identifies 116 western mines producing 200,000 tons or more 
in 1980, 209 such mines in 1985 and 221 in 1990. All but 29 of the 
future operations are expected to be producing by the end of 1985. 
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Of these 29, 12 begin production in 1986 and 9 in 1987. Six existing 
mines are expected to be mined out or abandoned by 1990. 


6914 National Coal Board model of the U.K. energy 
economy. Plackett, M.W. (National Coal Board, Harrow, 
England). pp 48-52 of Modelling, planning and decision in 
energy systems. Hamza, M.H. (ed.). Anaheim, CA; Acta 
Press (1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

A number of models have been developed within the Na- 
tional Coal Board (NCB) in order to assist the long-term planning 
of the UK coal industry. These models vary greatly in the issues 
they are concerned with, the time scales they are intended to ad- 
dress, and the methodologies used. Some of them stand essentially 
in isolation; others are intended to form part of a suit of interactive 
linked models which together form a strategic model of the coal 
industry and its place in the energy economy. This paper describes 
one of the latter variety, namely an interactive model of the UK 
energy economy. It is known as the C.P.U. Energy Model as it has 
been developed for the Coal Board's Central Planning Unit. The 
paper describes the concept of the strategic model and the place of 
the C.P.U. energy model within it; it then describes the methodolo- 
gy and structure of the model in some detail, before giving exam- 
ples of the use of the model in practice. It is an interactive what 
if model which works out the consequences of input forecasts for 
any specified future year. It divides final users into five sectors, and 
includes a detailed representation of the electricity generating 
system. 
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REFER ALSO TO CITATION(S) 6831. 8260, 8261. 8262, 8264, 8269, 8271. 
8274, 8318 


6915 (DOE/MC/11284—T6) Effects of coal combustion 
and gasification upon lung structure and function. Quarterly 
progress report. (West Virginia Univ., Morgantown (USA). 
Medical Center). 12 Dec 1980. Contract AT21-79MC11284. 
5p. NTIS, PC A02/MF AOl. 

The effects on lungs of emissions from fluidized-bed combus- 
tion and coal gasification on man are being studied by inhalation 
experiments and intratracheal administration of fly ash to hamsters. 
The hamsters are sacrificed at 1, 3, 6, 9 and 30 days and the lungs 
examined by methods which are described. (LTN) 


0170 Legislation And Regulations 


6916 (CONF-8004129—, pp 4p, Paper 1) Role of the 
Economic Regulatory Administration in administering the 
Powerplant and Industrial Fuel Use Act. Davies, R.L. 1980. 

From 2. annual industrial coal utilization symposium; 
Charleston, SC, USA (17 Apr 1980). 

The regulations implementing Title III became effective in 
August 1979, and already 21 proposed prohibition orders have been 
issued. In addition, DOE has negotiated the voluntary conversion 
in lieu of orders for three additional powerplants. If all these units 
are converted to coal. it is estimated the savings would be 155,000 
bbls/oil a day. which will result in an increased coal usage of ap- 
proximately 15 million tons per year. The Department of Energy 
has made a conscious decision to increase the coal conversion pro- 
gram, and we currently plan to issue a cumulative total of 60 pro- 
posed prohibition orders or voluntary conversions. DOE is now en- 
gaged in the process of analyzing public comments and revising the 
regulations. Hopefully, the revised regulations will be easier to im- 
plement and easier for petitioners to comply with. I would like to 
bring one exemption to your attention that I think will be important 
in the future. This is the ter-porary synthetic fuels exemption. 
Hopefully, we will see a budding synthetic fuels industry in this 
country. I would like to work in close cooperation with any firm 
interested in coal gasification or other synthetic fuels to insure that 
their production and their supplies of steam electricity are not jeop- 
ardized while they are planning and moving toward synthetic fuels. 
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6917 (CONF-8004129—, pp 14 p, Paper 3) Guidelines 
for coping with the Fuel Use Act. Vicek, J.B. (Gardner, 
Carton and Douglas, Washington, DC). 1980. 

From 2. annual industrial coal utilization symposium; 
Charleston, SC, USA (17 Apr 1980). 

Definitions of the items covered by the act are given. Man- 
datory fuel prohibitions are listed and the requirements for tempo- 
rary Or permanent exemptions are listed. Finally, the procedures to 
be followed and the conditions for granting exemptions, including a 
description of several types of exemptions, are described. Penalties 
for violations are given. The items are very detailed and a reading 
of the paper is required for understanding the legislation. Some 
items may be changed and some regulations are not yet published. 
(LTN) 
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6918 (DOE/EIA—0216(78)) US crude oil and natural 
gas reserves. 1978 annual report. (Department of Energy, 
Washington, DC (USA). Energy Information Administra- 
tion). Sep 1980. 73p. NTIS, PC A04/MF AOIl. 

Analysis of data filed by operators of domestic oil and gas 
wells on Form EIA-23, Annual Survey of Domestic Oil and Gas 
Reserves, indicates that as of December 31, 1978, the United States 
proved reserves of crude oil were 31,355 million barrels, excluding 
lease condensate and other natural gas liquids. Proved reserves of 
dry natural gas were 208,033 billion cubic feet, exclusive of gas 
contained in underground storage. These proved reserves estimates 
are associated with sampling errors of less than 0.8 percent at a 95 
percent confidence level. Overall survey response rate was 98 per- 
cent. Comparison of 1978 annual production estimates from this 
survey, with production data tabulated earlier by the EIA from 
state sources, indicates no significant undercoverage of the Form 
EIA-23 survey frame. The estimate of combined crude oil and lease 
condensate production based on the Form EIA-23 survey was 1.0 
percent less than indicated by earlier EIA production data. and the 
estimated natural gas production volume was 0.3 percent more. The 
estimate of proved reserves of crude oil previously reported by the 
American Petroleum Institute (API) as of the same date is approxi- 
mately 11.3 percent lower than the EIA estimate, and the estimate 
of proved reserves of dry natural gas previously reported by the 
American Gas Association (AGA) is approximately 6.0 percent 
lower than the EIA estimate. Ownership data were also collected 
from the larger operators. These data cover approximately 88 per- 
cent of the total estimated proved reserves of dry natural gas and 
91 percent of the total estimated proved reserves of crude oil. The 
EIA is verifying, on a continuing basis, the data submitted in re- 
sponse to this survey, by auditing some operator's reserves records 
and by developing independent estimates of proved reserves for a 
selected sample of fields and reservoirs. 
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6919 Models for estimating undiscovered oil resources. 
Uri, N.D. (US DOE, Washington, DC). Applied Energy 
(England); 6: No. 4, 257-264(Jul 1980). 

The paper is directed at estimating total producible oil in the 
United States. Two specific models are suggested and estimated in 
a fashion consistent with the theoretical considerations. The results 
suggest that approximately 159 billion barrels are ultimately recov- 
erable and producible, of which 114 billion barrels had been pro- 
duced by the end of 1977. 9 refs. 


6920 Polycyclic aromatic hydrocarbons in an anoxic 
sediment core from the Pettaquamscutt River (Rhode Island, 
USA). Hites, R.A. (Indiana Univ., Bloomington); Laflamme. 
R.E.; Windsor, J.G. Jr.; Farrington, J.W.; Deuser, W.G. 
Geochimica et Cosmochimica Acta (England); 44: No. 6, 873- 
878(Jun 1980). 

Fifteen sections from an anoxic sediment core were analyzed 
for polycyclic aromatic hydrocarbons (PAH). Two types of PAH 
were observed: (1) those from combustion sources such as pyrene 
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and chrysene; and (2) those from natural sources such as retene and 
perylene. The combustion PAH levels in core sections dated be- 
tween 1900 and 1970 were much higher than in earlier sections; this 
indicated an anthropogenic origin of these PAH at this location. 
The perylene and retene core profiles show significant anomalies 
during the period 1950 to 1990. Organic carbon does not fluctuate 
markedly but 6 C-13 of organic carbon shows several unexplained 
excursions; one of which correlates with the perylene and retene 
anomalies. 2 figures, 1 table. 


0203 Drilling And Production 


REFER ALSO TO CITATION(S) 6813 


6921 (DOE/BC/10311—1) CO. stimulation process. 
Final technical report, August 28, 1980-November 30, 1980. 
Patton, J.T. (Computer/Bioengineering Inst., E] Paso, TX 
(USA); Intercomp, Inc., Houston, TX (USA)). 1980. Con- 
tract AC19-80BC10311. 25p. NTIS, PC A02/MF AOl1. 

Cyclic CO» stimulation of a production well, especially in 
viscous oil reservoirs, is developing as a method of rapidly produc- 
ing tertiary oil and obtaining valuable data. History matching pro- 
vides confirmation of CO - crude interactions, measured in the lab- 
oratory. that can increase the accuracy of CO» flood predications. 
Profitability of the process is enhanced by proper control of key 
operating parameters. The most important are: COz2 injected per 
cycle. number of cycles, and back pressure during production. Res- 
ervoir parameters dictate the selection of commercial applications. 
The dominant factors are: viscosity of the oil, oil swelling the vis- 
cosity reduction due to CO» dissolving in the crude, trapped gas 
saturations, fluid saturation, permeability, and wettability. In the ab- 
sence of published field data, this study utilized a numerical simula- 
tor to predict incremental oil recovery as a function of the above 
Operating and reservoir parameters. Multiple regression analysis 
was then used to relate the efficacy (STB incremental oil/MCF 
CO» injected) of the CO» cyclic stimulation process to six param- 
eters. Under ideal conditions one extra barrel of stock tank oil is 
produced for each MCF of CO» injected. Efficacy decreases with 
both number of cycles and volume injected. 


6922 (DOE/MC/08333—-2) State-of-the-art review of 
nitrogen and flue gas flooding in enhanced oil recovery. Final 
report. Anada, H.R. (Science Applications, Inc., Morgan- 
town, WV (USA)). Dec 1980. Contract AM21-78MC08333. 
13lp. NTIS, PC A03/MF AOl. 

This report provides a review of technical publications and 
patents in the field of nitrogen and flue gas flooding in Enhanced 
Oil Recovery (EOR). The physical and chemical characteristics of 
nitrogen and flue gas are provided with some comparisons with 
CO, related to EOR operations. Experimental research and field 
bused activities using nitrogen and flue gas are briefly summarized. 
Cost data for generation of nitrogen and flue gases are provided. 
Nitrogen and flue gas costs are approximately one third to one half 
that of COs. The low cost of production and its non-corrosive 
nature are advantages of using nitrogen, whereas the higher misci- 
bility pressure requirement is a disadvantage. Nitrogen flooding 
does not work well with low API gravity crudes. Miscible dis- 
placement with nitrogen seems promising for oils containing solu- 
tion gas. Flue gas flooding can be applied to low API gravity 
crude reservoirs. However, flue gas flooding creates operating 
problems due to its corrosive nature. The report provides a discus- 
sion On process and reservoir parameters that affect nitrogen and/ 
or flue gas flooding in EOR. A bibliography of related literature is 
provided in the appendices 


6923 (DOE/METC/5232—4) Weeks island "S” sand 
reservoir b gravity stable miscible CO. displacement Iberia 
Parish, Louisiana. Perry, G.E.; Watts, R.J. (Shell Oil Co., 
Houston, TX (USA); Department of Energy, Morgantown, 
WV (USA). Morgantown Energy Research Center). Nov 
1980. Contract ACOS-77ET 12004. 56p. NTIS, PC A04/MF 
AOI. 

Shell. in conjunction with the Department of Energy, is con- 
ducting a gravity stable displacement field test of the miscible CO» 
process. The test is being conducted in a 12,800-foot deep Gulf 
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Coast reservoir. Injection of the CO» slug at the producing gas-oil 
contact commenced in October 1978. The slug of CO» is being 
moved downward by production of downdip water. Injection of 
the 50,000-ton slug was completed in February of 1980, and pro- 
duction is projected to start in the third quarter of 1980. Conven- 
tional cores and the log-inject-log technique were used to deter- 
mine residual oi] saturation in a well drilled as the pilot producer. 
The new well is being used to monitor the downdip displacement. 
Pulsed neutron logging devices have been used to monitor the 
downdip displacement. Pulsed neutron logging devices have been 
used to monitor the CO. movement in the vicinity of the observa- 
tion well. The logs have been successful in detecting the COs slug 
and its subsequent movement. Production tests of the log-inject-log 
perforations, located in a previously watered-out portion of the 
sand, 48 feet below the point of COz2 injection in the offset well, 
have indicated an oil column has passed the observation perfora- 
tions. Further tests and logs indicated CO2 had reached the obser- 
vation perforations in November 1979. These perforations were 
then squeezed off and new production perforations were placed at 
the final completion depth 130 feet below the level of CO: injec- 
tion. 


6924 (DOE/RA/33210—01) Abandoned Texas oil fields. 
(Boston Technologies, Inc., Cambridge, MD (USA)). Dec 
1980. Contract AC0O1-79RA33210. 330p. NTIS, PC A15/ 
MF AOl. 

Data for Texas abandoned oil fields were primarily derived 
from two sources: (1) Texas Railroad Commission (TRRC), and (2) 
Dwight’s ENERGYDATA. For purposes of this report, abandoned 
oil fields are defined as those fields that had no production during 
1977. The TRRC OILMASTER computer tapes were used to iden- 
tify these abandoned oil fields. The tapes also provided data on for- 
mation depth, gravity of oil production, location (both district and 
county), discovery date, and the cumulative production of the field 
since its discovery. In all, the computer tapes identified 9211 aban- 
doned fields, most of which had less than 250,000 barrel cumulative 
production. This report focuses on the 676 abandoned onshore 
Texas oil fields that had cumulative production of over 250,000 bar- 
rels. The Dwight’s ENERGYDATA computer tapes provided pro- 
duction histories for approximately two-thirds of the larger fields 
abandoned in 1966 and thereafter. Fields which ceased production 
prior to 1966 will show no production history nor abandonment 
date in this report. The Department of Energy hopes the general 
availability of these data will catalyze the private sector recovery 
of this unproduced resource. 


6925 (PNL—3659) Applications of the VARGOW oil 
reservoir model. Mayer, D.W. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Dec 1980. Contract AC06- 
76RLO1830. 29p. NTIS, PC A03/MF AOl1. 

This report is a continuation of work performed previously 
and serves as an addendum to the previous report (PNL-3478). The 
purpose of this study is to perform additional simulations of three 
reservoirs using the VARGOW model. VARGOW is a variable 
gas-oil-water reservoir model that was developed by the US Geo- 
logical Survey to provide recovery estimates suitable for assessing 
various reservoir production policies and regulations. One of the 
reservoirs was resimulated using better initial condition data. The 
other reservoirs were simulated using a modified gas segregation 
model. The major conclusions drawn from the study are that the 
VARGOW model can usually predict the reservoir pressure ade- 
quately but the producing gas/oil ratio is not as successfully simu- 
lated. 


6926 Knockdown centralizer. Howe, T.W. (to Hallibur- 
ton Services). US Patent 4,219,081. 26 Aug 1980. Filed date 
3 Nov 1978. vp. 

An improved centralizer includes upper and lower collars 
with a plurality of spring members attached at upper and lower 
ends to said collars. Each of said collars includes a first and second 
arcuate collar portion. A first peripheral end portion of said first 
collar portion includes a radially outward projecting channel. A 
second peripheral end portion of said second arcuate collar portion 
includes a radially inward projecting channel which overlaps with 
said outward projecting channel to define an axially extending hole 
which receives a latch pin. A novel connection between the collars 
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and spring members is also provided. The collars include a continu- 
ous integrally formed peripherally extending bar spaced radially 
outward from a radially outer surface of the collars, upper and 
lower peripheral slots adjacent upper and lower edges of the bar, 
and an upper compression bearing surface. An end of each spring 
member includes a radially inward projecting peripherally extend- 
ing channel having a middle part with first and second legs project- 
ing from said middle part, so that said peripherally extending bar is 
received within said peripherally extending channel. 


6927 Enlarged bore hole drilling method. Johnson, G.R. 
(to Tri State Oil Tool Ind Inc). US Patent 4,219,087. 26 
Aug 1980. Filed date 18 Jan 1979. vp. 

The method is disclosed for drilling a pilot hole and subse- 
quently enlarging the pilot hole in earth formation. A dual concen- 
tric pipe string is used for circulating air downwardly through the 
outer pipe, through a pilot bit and upwardly through the bore hole 
outside the pipe string to bail cuttings, during drilling of the pilot 
hole. The air pressure expands the cutters of an expansible bit while 
a milited portion of the air supplied cools the cutters. After the cut- 
ters are fully expanded, additional air is utilized to clean and cool 
the cutters. Air is returned through the inner pipe of the dual con- 
centric pipe string. A venturi device is utilized to induce return 
flow through the inner pipe during enlargement of the hole and to 
vacuum residue when enlargement is completed. The dual concen- 
tric pipe string is made up of lengths of pipe providing threaded, 
sealed joints. 


6928 Lignosulfonate-formaldehyde condensation prod- 
ucts as additives in oil recovery processes involving chemical 
recovery agents. Kalfoglou, G. (to Texaco Inc). US Patent 
4,219,082. 26 Aug 1980. Filed date 23 Mar 1979. vp. 

A process for producing petroleum from subterranean for- 
mations is disclosed wherein production from the formation is ob- 
tained by driving a fluid from an injection well to a production 
well. The process involves injecting via the injection well into the 
formation an aqueous solution of lignosulfonate-formaldehyde con- 
densation products as a sacrificial agent to inhibit the deposition of 
surfactant and/or polymer on the reservoir matrix. The process 
may best be carried out by injecting the lignosulfonate-formalde- 
hyde condensation products into the formation through the injec- 
tion well mixed with either a polymer, a surfactant solution and/or 
a micellar dispersion. This mixture would then be followed by a 
drive fluid such as water to push the chemicals to the production 
well. 


6929 Chemical process for backsurging fluid through 
well casing perforations. Berkshire, D.C.; Richardson, E.A.; 
Scheuerman, R.F. (to Shell Oil Co). US Patent 4,219,083. 26 
Aug 1980. Filed date 6 Apr 1979. vp. 

A backsurge of fluid through perforations in a well casing is 
chemically induced by injecting into the surrounding reservoir a so- 
lution which contains (A) nitrogen gas-generating reactants, (B) a 
reaction-retarding alkaline buffer, and (C) a ph-reducing reactant 
that is capable of subsequently overriding the buffer, so that a rapid 
production of gas and heat causes a backsurging of fluid into the 
wellbore. 


6930 Composition and process for stimulating well pro- 
duction. Allen, J.C.; Tate, J.F. (to Texaco Inc). US Patent 
4,219,429. 26 Aug 1980. Filed date 22 May 1978. vp. 

The production of hydrocarbons from a subterranean hydro- 
carbonbearing formation containing acid-soluble components, such 
as one composed at least in part of dolomite or limestone, is stimu- 
lated by injecting into the formation usually via casing and cement 
pack perforations a composition comprising an aqueous solution of 
a mineral acid having dissolved therein a small amount of a vinyl- 
pyrrolidone terpolymer. The increase in the permeability and po- 
rosity of the formation achieved utilizing the method of invention 
results in a substantial improvement in hydrocarbon recovery. Op- 
tionally, the injected composition may be saturated with natural gas 
at the injection pressure 


6931 System for recovering fluids from a_ horizontal 
wellbore. Pasini, J. III. (to Dept. of Energy). US Patent Ap- 
plication 133,693. 25 Mar 1980. 10p. 
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The present invention is directed to a gas-lift system for fa- 
cilitating the removal of fluid (liquid and/or gaseous) energy values 
from a subterranean geologic earth formation penetrated by a hori- 
zontally extending wellbore. In accordance with the present inven- 
tion concentric tubing is disposed in the wellbore with the outer 
tubing being provided with one-way valves for admitting the fluids 
from the earth formation surrounding the tubing. These fluids flow 
into an annulus between the tubings and are expelled from the an- 
nulus by injecting a gas into the annulus between the tubes which 
closes the valves and flushes the liquids from the tubing by forcing 
the fluids through the inner tube to a surface collection point. 


6932 Specification of material and fabrication consider- 
ations in the procurement of pipe for high pressure gas service 
in Iran. Smith, D.R. pp 89-97, Paper 6 of Second interna- 
tional conference on pipewelding. Volume 1. Papers. Cam- 
bridge, Ergland; The Welding Institute (1980). 

From 2. international conference on pipewelding; London. 
UK (20 Nov 1979). 

Iranian Oil Services has purchased a considerable quantity of 
pipe for high pressure gas service. The use of this material has been 
principally in connection with gas re-injection projects in the oil- 
fields of Southern Iran. Primary considerations have been high 
strength, toughness, consistent high quality of product, dimensional 
accuracy, weldability, and resistance to sour gas attack. The devel- 
opment of specifications and the results obtained on the most recent 
orders are outlined. An attempt is made to illustrate the role of the 
specification and how this might be modified to facilitate fabrica- 
tion in the field. 


6933 (ANL-Trans—1189) Instrument for measuring 
water content and density of mixture of oil, gas and water 
based on a radioactive low energy photon source. Zhou, J.; 
Jia, W.; Han, X.; Gao, Y.; Wu, X.; Wang, Q.; Bai, E.; Hu, 
B. Translated from Chi Lin Ta Hsueh Hsueh Pao, Tzu Jan 
K'o Hsueh Pan (Journal of Chi-lin University, Natural Sci- 
ences) (China); No. 3, 35-42(1979). 13p. NTIS. 

Water content and density of hydrogen-rich material (mix- 
ture of oil, gas and water) in oil wells are measured by a system 
consisting of a single probe and a radioactive source emitting two 
kinds of low-energy photons with different energies and intensities. 
One core wire of a cable is used to supply voltage for the under 
ground part of the instrumeut and at the same time to transmit sig- 
nals from the underground probe to the signal processing syster 
situated on the ground surface. The instrument gives values cf 
water content and density directly. The principle and structure cf 
the instrument and block diagram of electronic circuits are given in 
the text and in-situ experimental results are reported. 
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6934 Vacuum or steam stripping aromatic oils from pe- 
troleum pitch. Dickakian, G. (to Exxon Research And Engi- 
neering Co). US Patent 4,219,404. 26 Aug 1980. Filed date 
14 Jun 1979. vp. 

The present invention contemplates a process for preparinz a 
feedstock for carbon artifact manufacture comprising treating a car- 
bonaceous pitch, which has at least a portion of the polycondensed 
aromatic oils normally present in the pitch removed . at tempera- 
tures in the range generally of from about 350°C to about 450°C 
and for times ranging from several minutes to about 10 hours. Op- 
tionally an isotropic carbonaceous pitch is heated at temperatures in 
the range of about 350° to about 450°C while simultaneously 
vacuum stripping the pitch to remove at least a pertion and gener- 
ally greater than 40% of the aromatic oils in the pitch thereby si- 
multaneously removing the aromatic oils from the pitch while con- 
ducting the heat treatment. 


6935 Method of continuously producing coke. Pietzka. 
G.; Romey, L; Tillmanns, H. (to Bergwerksverband Gmbh 
(Germany, F.R.); Sigri Elektrographit Gmbh (Germany. 
F.R.)). US Patent 4,219,405. 26 Aug 1980. vp. 

Continuous production of coke by pyrolysis of a hydrocar- 
bon mixture containing petroleum tar, coal tar pitch or pyrolysis 
tars in which the hyrocarbon mixture and recycled condensate is 
heated in a preheater at a rate to increase the mesophase content of 
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the mixture up to 30 to 60%; the preheated mixture is then heated 
in a coking zone at a rate to form a raw coke having a mesophase 
content of 70 to 100%; continuously removing the raw coke from 
the coking zone and heating it in a calciner. The coke produced is 
more uniform and the process more efficient. 


6936 Catalytic cracking with zeolite-containing silica- 
alumina hydrogel catalyst. Kuehl, G.H.; Sherry, H.S. (to 
Mobil Corp). US Patent 4,219,406. 26 Aug 1980. Filed date 
15 Oct 1976. vp. 

A specially prepared zeolite-containing silica-alumina hydro- 
gel gives a catalyst that is attrition resistant, more active catalytical- 
ly. more selective and more stable. The hydrogel is prepared by 
steps including nozzle mixing of reactants to form a hydrogel, ion 
exchanging with ammonium, aluminum and rare earth ions, wash- 
ing. drying and impregnating with rare earths. 


6937 Fluid coke contaminated catalyst regeneration 
process. Vickers, A.G. (to Uop Inc). US Patent 4,219,442. 
26 Aug 1980. Filed date 14 Dec 1978. vp. 

A catalyst regeneration process and apparatus for the oxida- 
tive removal of coke from a coke-contaminated fluid catalyst. Si- 
multaneous production of hot regenerated catalyst and a relatively- 
cocler flue gas is provided. The process comprises a high tempera- 
ture coke combustion zone, and a lower temperature heat removal 
zone. Coke contaminated catalyst, oxygen containing gas and re- 
generated catalyst from the heat removal zone are contacted in the 
high temperature combustion zone, the temperature of which is 
con'rolled by adjusting the rate at which catalyst is recycled from 
the heat removal zone. Catalyst may be withdrawn from the top of 
the combustion zone and sent te the reaction zone at the controlled 
combustion zone temperature, the remainder of the catalyst and the 
hot flue gas pass to the upper heat removal zone, where both gas 
and catalyst are cooled, preferably by utilizing the catalyst as a heat 
transfer medium in a dense-phase heat exchange system. The opti- 
mum temperature may be achieved by mixing regenerated catalyst 
from the two zones, and 0-100% of regenerated catalyst may be 
withdrawn from either of the two zones. The temperature in the 
upper zone can be adjusted by changing the level of the dense bed 
in the heat removal zone. and this would be used for making gross 
changes in the quantity of the heat removed from the process. 


6938 Catalyst and a process for its preparation. Whee- 
lock. K. S. (to Exxon Research And Engineering Co). US 
Patent 4,219,447. 26 Aug 1980. Filed date 19 Dec 1978. vp. 

A novel catalyst precursor which comprises a group IV-b 
transition metal oxide deposited on the surface of an inorganic 
metil oxide support, preferably alumina; especially where the group 
IV-b transition metal oxide is deposited on the support surface as 
discrete areas separated by areas of support surface which contain 
litthe. if any. of said group IV-b transition metal oxide; and a cata- 
lyst composition comprised of a cluster of a group IV-b transition 
metal oxide and a group viii metal preferably a group viii noble 
metal, deposited on an inorganic metal oxide support, particularly 
un alumina support, especially where the clusters are deposited on 
the surface of the support, as discrete clusters separated by areas of 
support surface which contain little, if any, of said group VI-b tran- 
sition metal oxide . or clusters of said group IV-b and group viii 


metals 


0207 Marketing And Economics 
RIFER USO TOCITATION(S) 7800, 7840, 8188 


6939 (DOE/RG—0048) Analysis of refiners’ total barrel 
costs and revenues from the sale of petroleum products, 1976 
to 1979. (Department of Energy, Washington, DC (USA). 
Economic Regulatory Administration). Nov 1980. 123p. 
NTIS. PC A06/MF AOI1. 
In this report. the Economic Regulatory Administration has 
iated refiners’ costs and revenues from the sale of major petro- 
leum products from July 1976 through December 1979. This report 
represents a continuing effort to assess No. 2 heating oil prices and 
inargins in that it updates prior middle distillate studies through 
March 1980. The analysis examines selling prices and costs associat- 
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ed with each major petroleum product category and a combination 
of petroleum products (total barrel) from a sample of nine refiners 
The total barrel approach was adopted to reduce distortions caused 
by varying methods of allocation of costs among regulated and un- 
regulated products by refiners. This report determines the extent to 
which increased costs were recovered on controlled products and 
whether refiners obtained greater cost recoupment on decontrolled 
products than would have been allowed under continued controls. 
The principal methods of measurement used to evaluate product 
pricing levels for the nine refiners surveyed were cost recoupment 
(Chapter III), gross margins (Chapter IV), and net margins (Chap- 
ter V). Gross margins were derived by subtracting average crude 
oil costs from average product selling prices for individual product 
categories and the total barrel. Net margins were derived by sub- 
tracting average crude oil costs as well as average marketing, man- 
ufacturing, and purchased product costs from average selling prices 
for individual product categories and the total barrel. 


0220 Transport, Pipelines, And Handling 


6940 Across the Zagros Mountains: the new crude oil 
pipeline from Marun to Esfahan. Mathias, T. pp 121-131, 
Paper 32 of Second international conference on pipeweld- 
ing. Volume 1. Papers. Cambridge, England; The Welding 
Institute (1980). 

From 2. international conference on pipewelding; London, 
UK (20 Nov 1979). 

In 1974 a new refinery was built near Esfahan, in central 
Iran, to extend its oi] product market. To feed this refinery, due on 
stream around June 1978, a new supply of crude oil was required 
from the South West oilfields of Marun. The Marun-Esfahan pipe- 
line took a direct route climbing over a height of 2719m. The 30-32 
in. diameter X60 pipeline needed a complex hydralic design, includ- 
ing six pumping stations over its length of 435km. Construction of 
the pipeline was essentially completed ahead of the target of April 
1978. 
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REFER ALSO TO CITATION(S) 6972. 6976, 8029 


6941 (DOE/BETC/PPS—80/4) Heating oils, 1980. 
Shelton, E.M. (Department of Energy, Bartlesville, OK 
(USA). Bartlesville Energy Technology Center). Oct 1980. 
44p. NTIS, PC A03/MF AOl. 

Properties of 247 heating oils marketed in the United States 
were submitted for study and compilation under agreement be- 
tween the Bartlesville Energy Technology Center and the Ameti- 
can Petroleum Institute. The fuels were manufactured by 26 petro- 
leum refining companies in 87 domestic refineries. The data are tab- 
ulated according to six grades of fuel and subdivided into five geo- 
graphic regions in which the fuels are marketed. The six grades of 
fuel are defined by the American Society for Testing and Materials 
Specification D396. The five regions containing a total of 16 mar- 
keting districts are shown on a map in the report. Trend charts are 
included showing average properties of the six grades of fuel for 
the past several years. Summaries of the results of the tests by 
grade and by region for 1980 compared with data for 1979 are 
shown in tables. Analyses of grades 2, S(light), and 6 foreign import 
oils are presented. 


6942 (DOE/BETC/PPS—80/5) Diesel fuel oils, 1980. 
Shelton, E.M. (Department of Energy, Bartlesville, OK 
(USA). Bartlesville Energy Technology Center). Dec 1980. 
35p. NTIS, PC A03/MF AOl1. 

Properties of diesel fuels produced during 1980 were submit- 
ted for study and compilation under a cooperative agreement be- 
tween the Department of Energy. Bartlesville Energy Technology 
Center, Bartlesville, Oklahoma and the American Petroleum Insti- 
tute. Tests of 192 samples of diesel fuel oils from 95 refineries 
throughout the country were made by 28 petroleum groups accord- 
ing to type of diesel fuel. Each group of analyses is subdivided into 
five tabulations according to five general regions of the country 
where the fuels are marketed. The regions. containing a total of 16 
districts, are shown on a map in the report. Data from 13 labora- 
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tory tests on each individual diesel fuel sample are listed and ar- 
ranged by geographic marketing districts in decreasing order of 
sales volumes. Charts are included showing trends of averages of 
certain properties for the four types of diesel fuels for the years 
1960-1980. Summaries of the results of the 1980 survey, compared 
with similar data for 1979, are shown. 


6943 Synfuel stability: degradation mechanisms and 
actual findings. Brinkman, D.W. (Department of Energy, 
Bartlesville, OK); Bowden, J.N.; Frankenfeld, J.; Taylor, B. 
American Chemical Society, Division of Fuel Chemistry, Pre- 
prints (U.S.); 25: No. 3, 110-115(1980). (CONF-800814—P2). 
From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 om * 980). 
hile substantial quantities of only a few experimental syn- 
fuels have been generated, those which are available have demon- 
strated the degradation problems that were predicted from work 
with petroleum. The high heteroatom and unsaturate content of 
syncrudes derived from shale and coal will necessitate closer atten- 
tion to processing parameters required to produce a commercially 
viable product. This paper presents basic and applied data which 
should aid in the tradeoff decisions between further costly process- 
ing and product stability. All information published to date implies 
that the production of stable synfuels is possible but will require re- 
fining processes altered from those now required for petroleum. 
Stability research is currently focussing on both basic and applied 
considerations, and the results are encouraging. By continuing these 
efforts, it is hoped that stability will not be the limiting factor in 
providing adequate future fuel supplies. 


6944 Effect of thermal processing on the properties of 
Cold Lake asphaltenes. Gould, K.A.; Gorbaty, M.L. (Exxon 
Research and Engineering Co., Linden, NJ). American 
Chemical Society, Division of Fuel Chemistry, Preprints (U.S.); 
25: No. 3, 137-147(1980). (CONF-800814—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 7", 1980). ihe 

he characteristics of Cold Lake crude and residuum asphal- 
tenes have been compared by a number of instrumental and physi- 
cal techniques. They were essentially identical in quality and quan- 
tity except that the crude asphaltenes exhibited higher average mo- 
lecular weights as well as molecular weight distributions peaking at 
higher molecular weights than did the residuum asphaltenes. The 
thermal history of these particular residuum asphaltenes is much 
more severe in terms of heating time than would ordinarily be the 
case for a refinery product from a pipestill since, in the present in- 
stance. a pot distillation was used. It therefore seems likely that re- 
finery asphaltenes should be even less different from their respec- 
tive crude asphaltenes than in this investigation, assuming that pi- 
pestill temperatures would be kept below the decomposition tem- 
peratures for the asphaltenes. Furthermore, any differences should 
be further diminished in the event that a crude which is less ther- 
mally sensitive than Cold Lake is involved. Since the Cold Lake 
crude used in this investigation has been exposed to the temperature 
of the pressurized steam used in the oil production, one cannot be 
certain that some thermal changes had not already occurred in the 
crude oil. To study this possibility the properties of cold bailed (i.e., 
recovered without steam injection) Cold Lake crude asphaltenes 
are being investigated by many of these same techniques and will 
be described in a future report. 


6945 Reactivity of Cold Lake asphaltenes. Schucker, 
R.C.; Keweshan, C.F. (Exxon Research and Engineering 
Co., Linden, NJ). American Chemical Society, Division of 
Fuel Chemistry, Preprints (U.S.); 25: No. 3, 155-165(1980). 
(CONF-8008 14—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). . 

xperimental evidence have been presented which supports 
the concept that Cold Lake asphaltenes have somewhat large, hy- 
drogen-deficient core structures to which are attached alkyl side 
chains and highly substituted aromatic groups. Sulfur tends to be 
relatively evenly distributed between the core structure and the pe- 
ripheral groups and nitrogen is concentrated predominantly in the 
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core. The overall picture of asphaltene reactivity that has emerged 
from this is shown schematically in Figure 10. During mild hydro- 
conversion, weaker linkages are thermally broken resulting in the 
formation of maltenes having a higher (H/C) and reacted asphal- 
tenes having a lower (H/C). Some alkyl side chains are also lost 
predominantly by f-scission. In the absence of effective hydrogen 
transfer, some of these reaction fragments can recombine to form 
coke. With improved hydrogen transfer the coking reactions can be 
significantly delayed. Total conversion of asphaltenes to maltenes 
would at this point seem to be an improbable goal; however, more 
research is needed in order to see how far the structural concepts 
developed here for Cold Lake asphaltenes can be generalized to 
others. 


6946 Effects of gamma-radiation on the viscosity of five 
lubricating oils. Chang, J.H. (National Taiwan Normal 
Univ., Taipei, China). Ho Tzu K'’o Hsueh (Taiwan); 16: No. 
2, 86-92(Jun 1979). (In English and Chinese). 

The viscosities of the original oils were found to increase 
upon gamma irradiation because of the possibly forming larger mol- 
ecules due to the main cross-linking or grafting reactions among the 
oil molecules during the gamma-irradiation. Oils containing viscos- 
ity index improvers, which is composed of the degradation type of 
polymers, decreased their viscosities upon gamma-irradiation. 


0240 Storage 


6947 (DOE/RA—T0002) Program stewardship report. 
No. 2. SPR status and issues. (USDOE Strategic Petroleum 
Reserve Project Management Office, New Orleans, LA). 25 
Jan 1979. 252p. NTIS, PC Al2/MF AOl. 

Stewardship Report # 2, Technical/Engineering, dated Jan- 
uary 25, 1979, is a companion document to Stewardship Report # 
1, Managerial, dated November 3, 1978. These two documents 
coupled together provide the foundation to the current Strategic 
Petroleum Reserve (SPR) Baseline. The SPR system now possesses 
the capability of averaging approximately 10.5 MMB monthly of 
crude oil fill. This is consistent with the Stewardship # 1 Baseline 
of 244 MMB in storage and 4 MMB in tanks/pipelines by June 
1980 (248 MMB). Consistent with Stewardship # 1, permanent 
drawdown capability for the current three sites having oil storage 
is projected for the September 1979 time frame. Should national ex- 
igencies require, emergency/contingency drawdown at 200,000 bar- 
rels per day within 45 days can be achieved after approval of cer- 
tain sole source procurements and selected environmental and 
permit waivers. Current oil market conditions now affect SPR oil 
deliveries under contract and projected procurements. This situa- 
tion now paces and may revise the oil fill schedules. As of this 
date, no actions are underway to divert current deliveries nor defer 
actions to procure. SPR performance and progress are specifically 
measurable from this managerial and technical/engineering baseline 
in achieving this urgent national program. 
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6948 (DOE/ET/12040—2) Depositional model for the 
Devonian-Mississippian black-shale sequence of North Amer- 
ica: a tectono-climatic approach. Ettensohn, F.R.; Barron, 
L.S. (Kentucky Univ., Lexington (USA). Dept. of Geolo- 
gy). Jan 1981. Contract AC21-76ET12040. 83p. NTIS, PC 
A0S5/MF AOl. 

The model, which has been developed, emphasizes regional 
tectonic, climatic, and sedimentary patterns rather than the specifics 
of black-shale deposition. The specific conditions under which 
black shales accumulate are already fairly well known. What is not 
so well known, however, are the regional controls which permitted 
these conditions to form and operate. It is these regional controls 
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that are emphasized in this model. The Devonian-Mississippian 
black-shale sequence of North America is a distinctive stratigraphic 
interval that reflects a low rate of clastic-sediment influx, high or- 
ganic productivity, and development of anaerobic conditions in a 
stratified water column within an inland, equatorial, epicontinental 
sea. The origin of these conditions apparently is related to the inter- 
action of tectonism and climatic conditions unique to North Amer- 
ica at this time. The Black-Shale Sea and its organic-rich muds 
were essentially the result of subsidence and sediment-starved con- 
ditions created by the collisional event which formed the Acadian 
Mountains. The interaction of these mountains with the atmospher- 
ic circulation patterns of the time is an important aspect of black- 
shale deposition. 


6949 (DOE/MC/11687—T1) Geologic remote sensing 
of the Moorman Syncline, Kentucky, region. Final report, 
August 1, 1979-November 30, 1980. Jackson, P.L. (Environ- 
mental Research Inst. of Michigan, Ann Arbor (USA). A 
plications Div.). Nov 1980. 
147p. NTIS, PC A07/MF AOl. 
Remote sensing imagery of a region in western Kentucky ex- 
tending into Indiana, Illinois, and Tennessee was geologically inter- 
preted for eastern shale gas exploration. The region is one Landsat 
frame enclosing the Moorman syncline, including the Wabash, 
Rough Creek and Pennyrile fault systems, and many oil and gas 
fields. Geologists with regional experience found unmapped linea- 
ments in the imagery which were similar to those corresponding to 
the mapped faults. On the basis of some of these lineaments and 
other favorable geology, two sites for further exploration were se- 
lected. The interpreters concluded that the imagery, partiularly the 
Landsat MSS, showed potential for use in shale gas exploration. 


(U p- 
mtract AC21-79MC11687. 
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6950 Cryogenic pipeline system. Hanley, B.C. (to Foun- 
dation Cryogenic Joint Venture (Canada)). US Patent 
4,219,224. 26 Aug 1980. Filed date 6 Apr 1978. vp. 

A pipeline system particularly designed for transporting liq- 
uefied natural gas (LNG) comprising a plurality of pipe sections 
connected together as by welding, each section having an outer 
pipe or jacket and an inner liquid carrier pipe which is in compres- 
sion when installed and which is secured at opposite end portions 
to the outer pipe by connector cones, the outer pipe being placed in 
tension by the connector cones. To reduce the thermal stress in the 
carrier pipe and heat leak from the outer to the inner pipe, each of 
the cones is connected to the inner pipe through a fiber reinforced 
plastic insulating member, preferably a polyester fiberglass cylinder. 
Thermal insulation such as polyurethane foam is placed in the an- 
nular space between the inner and outer pipes for further resistance 
to heat flow into the system. 


6951 Welding on to live gas pipelines. Cassie, B.A. pp 
141-148, Paper 4 of Second international conference on 
pipewelding. Volume 1. Papers. Cambridge, England; The 
Welding Institute (1980). 

From 2. international conference on pipewelding; London, 
UK (20 Nov 1979). 
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For operational reasons it is sometimes necessary to weld di- 
rectly on to pipelines which are at normal operating pressures and 
flow rates. This is generally referred to as hot tap welding. The 
techniques developed to carry out this operation in safety and to 
produce a weldment of satisfactory integrity are a blend of practi- 
cal experience and experimental work carried out under controlled 
conditions. The result of this close liaison between laboratory and 
site has been the establishment of a comprehensive field procedure 
which has been most successful in its application. As a direct result 
of the experience gained, this technique has been extended to in- 
clude the live repair of external defects on the pipe, such as corro- 
sion, to restore it to its original pipe wall thickness. However, be- 
cause of the conditions under which this work is carried out there 
is the possibility of underbead cracking. Detection of such defects, 
and others which may be caused by mechanical damage, is ex- 
tremely difficult to carry out because of the geometry of the weld 
deposit, and so progress into live repairs has been curtailed until 
further laboratory work can be completed where it is hoped to es- 
tablish NDT techniques to guarantee an accurate examination of 
the weld areas. 


6952 Process, consumable, and welding procedure devel- 

opment and evaluation for mainline girth welds: Canadian 

portion, Alaska highway pipeline project. Manuel, P.A. (Al- 

berta Gas Trunk Line Company, Ltd., Calgary, Alberta). pp 

321-331, Paper 20 of Second international conference on 

Se Volume 1. Papers. Cambridge, England; The 
elding Institute (1980). 

From 2. international conference on pipewelding; London, 
UK (20 Nov 1979). 

The advent of the Alaska Highway Pipeline (AHP) project 
and the experience of the Alyeska project has brought into focus 
the necessity for process selection, consumables evaluation, and 
quality control for the field welding of mainline girth seams. To 
meet the demands of the rugged environment, stringent quality, me- 
chanical property requirements, and the required productivity, an 
in-depth assessment of applicable welding processes and associated 
consumables is being conducted. An overview of the evaluations, 
tests, and results of the manual metal-arc (MMA) welding process, 
using cellulosic electrodes, is presented. 
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6953 (DOE/EML—385) Review of ???Rn in natural gas 
produced from unconventional sources. Gogolak, C.V. (De- 
artment of Energy, New York (USA). Environmental 

easurements Lab.). Nov 1980. 38p. NTIS, PC A03/MF 
A0l. 

A review of the literature on trace radioactivity in natural 
gas and natural gas products has been performed and the conse- 
quent radioactivity concentrations and dose rates due to natural ra- 
dioactive elements in natural gas produced from Devonian shale 
wells, western tight gas sands, geo-pressurized aquifiers and coal 
beds have been studied. Preliminary data on ***Rn concentrations 
from these energy sources fall within the range observed for more 
conventional sources. Gas produced from reservoirs with higher 
than average natural **°U higher than average levels of ***Rn. 
Massive fracturing techniques do not appear to raise the relative 
concentration of radon in natural gas. 
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REFER ALSO TO CITATION(S) 6958 


6954 Continuum modelling of explosive fracture in oil 
shale. Grady, D.E.; Kipp, M.E. (Sandia Lab, Albuquerque, 
NM). International Journal of Rock Mechanics and Mining 
Sciences and Geomechanics Abstracts (U. S.); 17: No. 3, 147- 
157(Jun 1980). 

Fracture and fragmentation studies on 80 ml/kg Anvil Points 
oil shale with plate impact, Hopkinson bar, capacitor discharge, and 
other techniques have shown that the dynamic fracture stress, frac- 
ture energy, and fragment size depend on the rate of tensile load- 
ing. A model coupling fracture, fragmentation, and stress wave 
propagation and based on the activation and growth of an initial 
Weibull distribution of fracture-producing flaws has been found ef- 
fective in describing the observed rate-dependent fracture phenom- 
ena from static to high strain-rate impulse loading. The fracture 
model has been incorporated into one- and two-dimensional stress- 
wave computer codes and is being used to evaluate blasting geome- 
tries and stress-pulse tailoring for in situ rubblization of oil shale. 27 
refs. 


6955 Fracturing of oil shale by treatment with liquid 
sulfur dioxide. Burow, D.F.; Sharma, R.K. (Univ. of 
Toledo, OH). American Chemical Society, Division of Fuel 
Chemistry, Preprints (U.S.); 25: No. 3, 173-176(1980). 
(CONF-800814—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 = 1980). 

esults of preliminary experiments are reported in which oil 
shales were treated with liquid sulfur dioxide to effect comminu- 
tion. Results for samples of Green River, Antrim, and Moroccan oil 
shales were obtained in these preliminary experiments. Extensive 
fracturing, both along and across laminations, was observed with all 
three shales. Initial experiments were carried out at 170°C for 3 to 
5 hours; subsequent experiments indicated that the degree of frac- 
turing was almost as extensive when milder conditions (e.g., 25°C 
for 1 h) are used. The results of these experiments suggest that 
many of the limitations of conventional crushing and fracturing 
procedures are not encountered here; there are however, other 
limitations to be dealt with. These observations are, nevertheless, 
sufficiently promising to warrant further detailed investigation into 
the utility of comminution with liquid SO. for both surface and in 
situ processing of oil shales. 
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6956 (ANL—80-62, pp 415-427) Diagnostic models for 
oil shale retorting based on thermophysical property vari- 
ations. DuBow, J.B.; Rajeshwar, K. (Colorado State Univ., 
Fort Collins). 1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

he use of thermophysical property variations can serve 

both to identify novel and useful schemes for evaluating the state of 
an active oil shale retort and also to provide constraints to math- 
ematical models so that state variables may be estimated. These 
constraints are shown to be essential for modelling of large scale 
systems such as commercial-sized oil shale retorts where the vol- 
umes to be analyzed are large and the model equations tend to be 
ill-posed. The thermophysical properties of oil shale exhibit striking 
variations in magnitude and slope as a function of temperature and 
composition. Further improvements in the understanding of these 
properties will assist in devising an optimal control strategy and for 
suggesting or evaluating the utility of novel processing, diagnostic 
and control technologies. 


6957 (FE—2346-88) Determination of kinetic and ther- 
modynamic parameters and development of a model for de- 
signing and evaluating in situ Devonian oil shale retorting. 
Piccirelli, R.A.; Crowl, D.A.; Mickelson, R.W.; Leffert, 
C.B.; Kummler, R.H. (Dow Chemical Co., Midland, MI 
(USA)). 1 Aug 1980. Contract AC20-76LC10153. 563p. 
NTIS, PC A24/MF AOI. 

The overall objective was to gather data on Michigan oil 
shale chemistry and to develop computerized models of processes 
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in combustion-driven in situ retorting in Michigan oil shale. An 
added goal was to use such models to support the planning and in- 
terpreting of field tests. These objectives were achieved partly by 
experiments on a new thermal analysis system capable of TGA, 
DTGA and DSC and on a multikilogram retort designed and built 
at WSU/CEEC and partly by the development of a number of 
computerized models and the use of existing public codes all of 
which were implemented at the WSU Computer Center. Major 
new results include: rate expressions and parameters for the decom- 
position of oil shale in nitrogen and in air and for the combustion of 
char in air; a determination that inorganics in the shale such as py- 
rites and various clays have a significant effect on the pyrolysis 
rate; the development of several computerized models for single 
pieces of shale which include Darcy flow; predictions by these 
models that the pressure profile is quasisteady, that shrinking core 
behavior is realistic at early times, that char burning is difficult and 
that coupling of char combustion to pyrolysis can occur; the pre- 
diction that sustained combustion in a single vertical crack can be 
achieved; the prediction of conditions necessary for ignition; and 
the comparison of various retorting strategies with the finding that 
a cyclic reverse flow gave the best results. 


6958 (LBL—11356) User information manual. SUBSID: 
a nonlinear, two dimensional finite element program for static 
evaluation of mining subsidence. Ratigan, J.L. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jun 1980. 
Contract W-7405-ENG-48. 74p. NTIS, PC A04/MF AOI. 

In modified in-situ (MIS) oil shale retorting, large chambers 
of rubblized oil shale are formed by mining out about 20% to 40% 
of the in-place shale and blasting the balance into the created void. 
The mined-out material is brought to the surface and oil is recov- 
ered from it by surface retorting. The in-place material is pyrolyzed 
to recover oil, leaving large numbers of abandoned retort chambers 
underground. This type of oil shale processing may result in a 
number of environmental problems, including in-situ leaching of the 
abandoned retorts, low resource recovery (large pillars are required 
to support the overburden), and subsidence. These problems may 
be mitigated by filling abandoned retorts with a grout that would 
fill the void space, thus improving retort structural strength and 
stiffness, and reducing retort permeability to groundwater flow. If 
sufficient strength and stiffness can be developed, it may be possible 
to design retorts so that the pillars can be retorted and resource re- 
covery improved. This document describes a computer program 
that was developed and used to evaluate the strength and stiffness 
required in a grouted retort to support the overburden and to im- 
prove resource recovery. The program SUBSID was developed to 
predict subsidence over a field of MIS retorts under various condi- 
tions of retort backfill. Where subsidence must be prevented or lim- 
ited, backfilling retorts can permit retort design with a higher ex- 
traction ratio than would otherwise be possible. SUBSID can be 
used to relate the desired increase in extraction ratio to the required 
structural properties of the retorts after backfilling, thus allowing 
costs and benfits to be balanced against each other. 


6959 Method for maximizing shale oil recovery from an 
underground formation. Sisemore, C.J. (to Department of 
Energy). US Patent 4,219,237. 26 Aug 1980. Filed date 30 
Sep 1977. vp. 

PAT-APPL-838,274. 

A method for maximizing shale oil recovery from an under- 
ground oil shale formation which has previously been processed by 
in situ retorting such that there is provided in the formation a 
column of substantially intact oil shale intervening between adja- 
cent spent retorts, which method includes the steps of back filling 
the spent retorts with an aqueous slurry of spent shale. The slurry 
is permitted to harden into a cement-like substance which stabilizes 
the spent retorts. Shale oil is then recovered from the intervening 
column of intact oil shale by retorting the column in situ, the stabi- 
lized spent retorts providing support for the newly developed re- 
torts. 


6960 Monitoring oil shale retorts by off-gas alkene/ 
alkane ratios. Raley, JH. (Lawrence Livermore Lab. Calif). 
Fuel. A Journal of Fuel Science (England); 59: No. 6, 419- 
424(Jun 1980). 

Data from 125 kg and 6000 kg oil shale pilot retorts indicate 
that off-gas ethene/ethane and propene/propane ratios are useful 
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for monitoring retort performance. Information supplied by these 
ratios may be particularly valuable for in situ retorts. Since re- 
sponse times is short, the ratios may be useful for control as well as 
diagnois of retort operation. The pilot retort data show that, for a 
smoothly operating combustion retort, the ratios provide an esti- 
mate of the effective shale heating rate. 11 refs. 


6961 Production of SNG from shale oil by catalytic ga- 
sification in a pure hydrogen atmosphere. Stagner, M.J.; 
Barker, L.K. (Laramie Energie Technol Cent, Wyo). Energy 
Communications (U.S.); 6: No. 1, 73-82(1980). 

This report presents the results from experiments done at the 
Laramie Energy Technology Center (LETC) of the Department of 
Energy in which synthetic natural gas was produced from shale oil 
by gasifying it in a fixed bed catalytic reactor. The catalyst used 
was a commercially available cobalt molybdate hydrotreating cata- 
lyst. The oil was gasified in a pure hydrogen atmosphere and oper- 
ating conditions investigated ranged from 755-978 degress Kelvin, 
3.448*10/sup 6/ -10.34*10/sup 6/ Pa, at a space velocity of about 
1.0 and approximately 100% stoichiometric requirement of hydro- 
gen needed to convert the carbon in the oil entirely to methane. 
Yields of gas obtained were as high as 93% of feed carbon convert- 
ed to gas, principally methane and ethane. 6 refs. 


6962 Laboratory simulation of true in situ combustion 
retorting of oil shale. Duvall, J.J. (US DOE, Laramie, 
Wyo). Energy Communications (U.S.); 6: No. 2, 137- 
152(1980). 

An experiment simulating true in situ retorting of oil shale, 
i.e., low void volume, by igniting the common surfaces of two 
blocks of oil shale placed one on the other, approximating a frac- 
ture, is described. The resulting combustion zone became self-sus- 
taining, moved downstream in the fracture at approximately 2.5 
inches/hour and retorted approximately 12% of the shale. Of the 
oil produced about one-third was recovered and this amounted to 
about 4% of the total oil possible. Heating rates in the shale varied 
from 34/plus or minus/20/degree/F/hr 1-inch from the fracture to 
15/plus or minus/6/degree/F/hr 4 and 5 inches from the fracture. 
It is suggested that a slower moving combustion zone is necessary 
to retort more of the shale. 5 refs. 


6963 Conversion of oil-shale kerogen in co-steam at low 
pressure: a preliminary report. Cummins, J.J.; Sanchez, 
D.A.; Robinson, W.E. (US DOE, Laramie, Wyo). Energy 
Communications (U.S.); 6: No. 2, 117-135(1980). 

The conversion of oil-shale kerogen by reaction with CO- 
steam at low pressure in a semicontinuous flow reactor was studied. 
Kerogen was converted to volatile oil, soluble extract, and gas at 
temperatures from 300 to 450/degree/C with yields at the higher 
temperature equal to or greater than obtained by Fischer assay. 
The reactor, its operation, and the products obtained will be de- 
scribed. Initial inspection of the product oils indicate that they 
would be good refining feedstocks. 15 refs. 


6964 Studies on the utilization of hydrogenated shale oil 
as a steam pyrolysis feedstock for the production of light ole- 
fins. Griswold, C.F.; Ballut, A.; Kavianian, H.R.; Dickson, 
P.F.; Yesavabe, V.F. (Colo Sch of Mines, Golden). Energy 
Communications (U.S.); 6: No. 2, 153-178(1980). 

Bench scale reactor studies were performed using Tosco II 
and simulated in situ shale oil hydrogenated at different levels of 
severity as feedstocks for steam pyrolysis. As expected, yields of 
gaseous products increased as the depth of feedstock hydrogenation 
increased. When compared with steam pyrolysis of petroleum based 
feedstocks, the shale oil feedstocks produced comparable yields of 
all major gaseous feedstocks, except, that in general, shale oil feed- 
stocks produced to a two to seven percent higher yield of ethylene 
than similar petroleum based feedstocks. Ethylene yields greater 
than 30 percent were obtained at higher pyrolysis severities for 
even moderately hydrogenated feedstocks. The results indicate that 
shale oil should make an excellent petrochemical feedstock. 23 refs. 


6965 Oil shale, tar sands, and related materials. Wash- 
ington, DC; American Chemical Society (1980). 295p. 
(CONF-800814—P2). Institute of Gas Technology Library, 
Chicago, IL $8.00. 
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From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 “— 1980). 

opics covered by the papers presented include: oil shale 
processing; shale oil composition and refining; disposal of spent 
shale; tar sand processing and upgrading of the bitumins; analysis 
and purification of coal liquids; coal composition and properties; 
and coal gasification. Separate abstracts were prepared for each 


paper. 


6966 Commercial-scale refining of Paraho crude shale 
oil into military-specification fuels. Wasilk, N.J. (Standard 
Oil Co., Toledo, OH); Robinson, E.T. American Chemical 
Society, Division of Fuel Chemistry, Preprints (U.S.); 25: No. 
3, 12-21(1980). (CONF-800814—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 ~~ 1980). 

n September 1977 The Standard Oi! Company (Ohio) was 
contracted by the US Navy to refine up to 100,000 barrels of crude 
Paraho shale oil into military transportation fuels. The objective of 
the program was to demonstrate that shale oil could be converted 
into stable, specification military fuels utilizing conventional refin- 
ing technology and in sufficient volumes to support an extensive 
engine testing program. Yields of JP-5 and DFM were to be maxi- 
mized while minimizing the yield of residual fuel. The crude shale 
was produced by Paraho Development Corp., over the three year 
period from 1976 to 1978. A vertical direct heat retort was used to 
recover the oil from crushed shale. This program showed that fuels 
meeting military specifications and possessing good storage stability 
characteristics can be produced from crude shale oil, utilizing con- 
ventional refinery equipment. The processing scheme utilized in this 
study requires: settling and a guard bed to protect the hydrotreat- 
ing catalyst; hydrotreating to remove heteratoms, increase the hy- 
drogen/carbon ratio and improve the 650°F minus liquid yield of 
shale oil; and acid and clay treating to meet thermal and storage 
stability requirements of the jet and diesel fuel. 


6967 Oil shale retorting kinetics. Wallman, P.H.; 
Tamm, P.W.; Spars, B.G. (Chevron Research Co., Rich- 
mond, CA). American Chemical Society, Division of Fuel 
Chemistry, Preprints (U.S.); 25: No. 3, 70-81(1980). (CONF- 
8008 14—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Amy 1980). ‘ 

he objective of this study is to investigate the retorting ki- 
netics applicable to processes characterized both by rapid heating 
of relatively small particles and by rapid sweeping of the produced 
hydrocarbon vapors out of the retort. The Lawrence Livermore 
Laboratory kinetic model predicts that the maximum achievable oil 
yield is that of Fischer Assay and that the coke associated with 
Fischer Assay is stoichiometrically related to the kerogen. This as- 
sumption may be appropriate for in-situ retorting, but it is not ap- 
plicable to the present conditions where oil yields higher than 
Fischer Assay are measured. Consequently, another objective of 
this work is to extend the kinetics of oil production beyond the 
Fischer Assay limit. To obtain kinetic data, a bench-scale fluidized 
bed reactor was used to retort small samples of oil shale particles, 
and from the derived data, a kinetic model was formulated. A prac- 
tical implication of the results of this work is that Fischer Assay 
yield is probably a practical upper limit for any retorting process. 
This work has shown that a very small particle size increases oil 
yield and decreases coke yield, but long reaction times are neces- 
sary. The simple retorting model will be useful in modeling product 
yields from retorting processes handling small size particles at high 
retorting rates. 


6968 Kinetics of oil shale char gasification. Thomson, 
W.J.; Gerber, M.A.; Hatter, M.M.; Oakes, D.G. (Univ. of 
Idaho, Moscow). American Chemical Society, Division of 
Fuel Chemistry, Preprints (U.S.); 25: No. 3, 98-101(1980). 
(CONF-8008 14—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 

xperimental work on gasification of oil shale char with 
CO: and steam are presented in this report. All of the gasification 
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experiments were conducted with the same apparatus employed in 
the earlier oxidation work. As before, powdered shale samples (200 
mesh) of previously retorted oil shale from the Parachute Creek 
member in Colorado were suspended from an electrobalance and 
placed in a furnace. In this way continuous gravimetric readings 
were available to monitor the consumption of the char. The off- 
gases were analyzed on a Carle gas chromatograph equipped with a 
Carbosieve B column. The retorted raw shale assayed at 50 GPT 
and was exposed to CO» pressures as high as 100 KPa and H2O 
pressures as high as 75 KP/sub a/. Because there was evidence of 
the water gas shift reaction during steam gasification, separate ex- 
periments were aiso conducted in order to determine the rate of 
this reaction as a function of temperature and concentration of the 
reactant gases. The Livermore results predicted char consumption 
rates which were much higher than those observed for mixed gasi- 
fication runs with P/sub CO2/ > 10 KPa. The kinetic results from 
this work gave reasonable matches to the data at P/sub CO2/ < 15 
KPa but also predicted much higher rates at CO2 pressures greater 
than 20 KPa. The data exhibit a much lower char consumption rate 
than predicted. Also shown in this figure are the predictions assum- 
ing that only CO: gasification takes place. The assumption provides 
a reasonable match to the experimental data and suggests that the 
presence of CO: is somehow inhibiting steam gasification. 


6969 Thermal recovery of oil from tar sands by an 
energy-efficient process. Jayakar, K.M.; Seader, J.D.; Oblad, 
A.G.; Hanks, K.C. (Univ. of Utah, Salt Lake City). Ameri- 
can Chemical Society, Division of Fuel Chemistry, Preprints 
(U.S.); 25: No. 3, 148-154(1980). (CONF-800814—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 

A total of 75 runs was made under thermal processing condi- 
tions at near-ambient pressure with tar sands from three different 
deposits: Tar Sand Triangle, Sunnyside, and Asphalt Ridge. Data 
from representatives runs for feed materials from each of the three 
deposits are given. A complete accounting of all the bitumen in the 
feed material was not achieved because of difficulties in removing 
oil product from the product recovery equipment. Thus, values re- 
ported for oil yield are believed to be low. Based on the best runs, 
it is estimated that for Sunnyside and Asphalt Ridge materials, a 
typical yield structure for near-optimal operating conditions would 
be: 70 wt % oil, 10 wt % gas, and 20 wt % coke. Conclusions from 
this study are: the basic concept of a thermal process using pyroly- 
sis and combustion stages coupled by heat pipes is workable and 
eliminates the need to recycle large amounts of sand; tar sands con- 
taining as low as 8% bitumen can be thermally processed without 
external energy input to get satisfactory yields of oil; and tar sand 
with even lower bitumen content can be processed with good oil 
yield if a portion of the gas or oil products or some cheaper exter- 
nal fuel, such as coal, can be added to the combustion stage to pro- 
vide energy: modifications of the process, such as introducing recy- 
cle of gas and oil, allowing for purge of some combustion gas, etc., 
can improve the energy efficiency of the process and the yields of 
oil and gas; and the process developed during the course of this 
work is simple, direct, and efficient. It is capable of wide applica- 
tion to processing of tar sands in Utah, Canada, and perhaps other 
deposits. The concept of using heat pipes is of even broader appli- 
cability in the process industries in general and in energy-related in- 
dustries in particular. The basic processing concepts investigated 
here may have potential for application in the processing of oil 
shale and coal. 


6970 Hydropyrolysis: potential for primary upgrading of 
tar sand bitumen. Bunger, J.W.; Cogswell, D.E.; Wood, 
R.E.; Oblad, A.G. (Univ. of Utah, Salt Lake City). Ameri- 
can Chemical Society. Division of Fuel Chemistry, Preprints 
(U.S.); 25: No. 3, 166-172(1980). (CONF-800814—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 

ydropyrolysis promises to be a process for reducing molec- 
ular weight of residual material without the formation of coke, the 
use of catalysts or an inordinantly high consumption of hydrogen. 
Estimations of capital costs appear to be competitive with a 
coking/hydrotreating sequence. Additionally. hydropyrolysis af- 
fords 10 to 15% improved yield over coking/hydrotreating and this 
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factor will have a significant impact on the economics of the recov- 
ery steps. Hydropyrolysis gains its attractiveness principally 
through the inhibition of second-order hydrocarbon-hydrocarbon 
reactions relative to first order cracking reactions. Hydropyrolysis 
is, therefore, predicted to be most useful fer processing of very 
high molecular weight feedstocks of moderate aromatic character. 
Naphthenic feedstocks are particularly benefited from the inhibition 
of dehydrogenation reactions. 
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REFER ALSO TO CITATION(S) 6943, 6944, 6945, 6957, 6965 


6971 Relation between fuel properties and chemical 
composition. II. Chemical characterization of US Navy Shale- 
II fuels. Solash, J.; Hazlett, R.N.; Burnett, J.C.; Beal, E.; 
Hall, J.M. (Naval Research Lab., Washington, DC). Ameri- 
can Chemical Society, Division of Fuel Chemistry, Preprints 
(U.S.); 25: No. 3, 22-30(1980). (CONF-800814—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Ang 

e Navy has completed two crude production/refining ex- 
ercises with shale. The first of these was a 10,000 barrel operation 
(Shale-I). The second, a 73,000 barrel operation (Shale-II), was 
completed in 1979 at the Toledo refinery of Sohio. This paper de- 
scribes the chemical characterization of the JP-5 and DFM from 
the Shale-II project. The information presented in this paper shows 
that shale oil has an excellent potential as a source for high quality 
middle distillate fuels. The composition of such fuels may vary 
widely, however, depending on the overall refining process. Much 
work is needed to explore other refining options and to examine the 
effect of refining on finished fuel composition and properties. 


6972 Relationship between fuel composition and proper- 
ties. III. Physical properties of US Navy Shale-II fuels. 
Affens W.A. (Naval Research Lab., Washington, DC); Hall, 
J.M.; Beal, E.; Hazlett, R.N.; Nowack, C.J.; Speck, G. 
American Chemical Society, Division of Fuel Chemistry, Pre- 
prints (U.S.); 25: No. 3, 31-39(1980). (CONF-800814—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 

¢ Naval Research Laboratory and the Naval Air Propul- 

sion Center are currently participating in a program to characterize 
the products from the Shale-II refining process conducted by the 
Standard Oil Company of Ohio at their refinery in Toledo, Ohio. 
This paper is concerned with a part of this program and is a sum- 
mary of the work on the physical and related properties of three 
military type fuels derived from shale: JP-5 and JP-8 jet turbine 
fuels, and diesel fuel marine (DFM). The shale derived fuels which 
were used in these studies were derived from Paraho crude shale 
oil. The boiling range distribution of a representative sample of 
each of the three fuels was determined by gas chromatography. 
Data for specific gravity, freezing point, pour point, flammability, 
ignition and electrostatic properties and copper corrosion tests were 
also obtained. Conclusions from this study are: physical properties 
of the Shale-II fuels are similar to that of equivalent fuels derived 
from petroleum; and differences observed could be minimized by 
modest changes in refining steps. 


6973 Relation between fuel properties and chemical 
composition. IV. Stability of oil shale derived jet fuel. 
Nowack, C.J. (Naval Air Propulsion Center, Trenton, NJ); 
Del Frosse, R.J.; Speck, G.; Solash, J.; Hazlett, R.N. Ameri- 
can Chemical Society, Division of Fuel Chemistry, Preprints 
(U.S.); 25: No. 3, 40-50(1980). (CONF-8008 14—-P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 7 1980). 

igh temperature thermal stability and storage stability ex- 
periments were conducted using Shale-I jet fuel. As basic nitrogen 
compounds are removed by acid extraction from the Shale-I fuel, 
JETOT stability improves (especially filter pressure drop perform- 
ance). After four weeks of accelerated storage, the Shale-I fuel con- 
taining basic nitrogen compounds formed more gums and perox- 
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ides, and exhibited degraded JFTOT performance. The basic nitro- 
gen compounds extracted from the Shale-I fuel were characterized 
by way of various mass spectral methods. Compounds similar to 
those found in the basic nitrogen fraction were used as additives for 
JFTOT and storage tests on a petroleum fuel and nitrogen-free 
Shale-I fuels. Both pyridines and pyrroles evidence participation in 
unstable behavior. Much more work must be performed in order to 
establish clear trends and to deduce a detailed mechanism of fuel 
degradation. 


6974 Pyrolysis of shale oil residual fractions. Hazlett, 
R.N.; Beal, E.; Vetter, T.; Sonntag, R.; Moniz, W. (Naval 
Research Lab., Washington, DC). American Chemical Soci- 
ety, Division of Fuel Chemistry, Preprints (U.S.); 25: No. 3, 
51-58(1980). (CONF-8008 14—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 es oy : 

he freezing point of JP-5, the Navy jet fuel, has been relat- 
ed to the n-alkane content, specifically n-hexadecane. In general, jet 
fuels from shale oil have the highest n-alkanes. The formation of n- 
alkanes in the jet fuel distillation range can be explained if large n- 
alkanes are present in the crude oil source. Quantities of large n- 
alkanes are insufficient, however, to explain the amounts found - up 
to 37% n-alkanes in the jet fuel range. Other possible precursors to 
small straight chain molecules are substituted cyclic compounds. 
Attack in the side chain obviously afford a path to an n-alkane. 
Aromatic hydrocarbons, esters, acids, amines, and ethers also have 
the potential to form n-alkanes if an unbranched alkyl chain is pres- 
ent in the molecule. Investigations showed that the best yield of the 
JP-5 cut comes at different times for the various fractions, but a 
time in the 60 to 120 min range would appear to be the optimum 
time for good yield at 450°C. The longer time would be preferred 
with respect to lower potential n-alkane yield. None of the frac- 
tions gave n-alkane yields approaching the 37% amount found in 
the Shale-I JP-5. A temperature different than the 450°C used here 
might affect the conversion percentage. Further the combined satu- 
rate, aromatic, and polar fractions may interact under pyrolysis 
conditions to give higher potential n-alkane yields than the fractions 
stressed independently. 


6975 Comparison of naturally occurring shale bitumen 
asphaltene and retorted shale oil asphaltene. Shue, F.F.; Yen, 
T.F. (Univ. of Southern California, Los Angeles). American 
Chemical Society, Division of Fuel Chemistry, Preprints (U.S.); 
25: No. 3, 89-97(1980). (CONF-800814—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 

Asphaltene is ubiquitously present in both the natural occur- 
ring bitumen and the retorted shale oil. Very few cases for the 
comparison of asphaltene properties are available in the literature. 
In this research, a comparison of the shale bitumen asphaltene and 
the retorted shale oil asphaltene was undertaken to investigate 
structural changes during thermal cracking. This was accomplished 
by means of elemental chemical analysis, infrared spectra, proton 
nmr spectra, and carbon-13 spectra of the bitumen asphaltenes and 
asphaltenes derived from shale oil retorted at 425 and 500°C. Ele- 
mental analysis indicated that asphaltenes derived from retorted 
shale oils have smaller H/C ratio and smaller oxygen and sulfur 
contents, but greater nitrogen content than that derived from shale 
bitumen. Infrared spectra revealed that the retorted shale oil asphal- 
tenes have greater pyrrolic N-H and hydrogen bonded O-H or N-H 
absorption than the shale bitumen asphaltene. Retorted shale oil as- 
phaltenes have relatively higher aromaticity, lower degree of substi- 
tution of the aromatic sheet, and shorter alkyl substituents, which 
indicated that the main reactions in the retorting process are 
carbon-carbon bond fission and intramolecular aromatization. 


6976 Chemistry of shale oil and its refined products. 
Fenton, D.M.; Hennig, H.; Richardson, R.L. (Union Oil Co. 
of California, Brea). American Chemical Society, Division of 
Fuel Chemistry, Preprints (U.S.); 25: No. 3, 102-109(1980). 
(CONF-800814—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 
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The chemistry of Green River oil shale and its refined prod- 
ucts, naptha, jet engine fuel and diesel, are described and compared 
with the chemistry of coal derived liquids, petroleum crude oil and 
petroleum products. Some insight into the utility of shale oil can be 
gained by these comparisons. For example kerogen, which is the 
unextractable organic portion of oil shale and comprising 95-100% 
of the organic fraction in Green River oil shale, has a hydrogen 
content which is almost twice that of many coals, and its oxygen 
content is lower. The sulfur content of kerogen is similar to that of 
coal. The nitrogen is higher in kerogen. Consequently, less hydro- 
gen is required to remove the unwanted oxygen, nitrogen and 
sulfur, and less hydrogen is needed to bring the carbon/hydrogen 
ratio down to values required in liquid fuels such as gasoline, tur- 
bine and diesei fuels or heating oils. 


6977 Beneficiation of Green River oil shale by pelletiza- 
tion. Reisberg, J. (Shell Development Co., Houston, TX). 
American Chemical Society, Division of Fuel Chemistry, Pre- 
prints (U.S.); 25: No. 3, 116-124(1980). (CONF-8008 14—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 

Two shale samples were studied - one from the Marathon 
lease (cores) and the other from the Dow-Colony mine. Clearly, 
the latter is the more relevant to an ore beneficiation process. The 
result obtained with this material is less favorable than that 
achieved with the Marathon cores. Still the increase in kerogen 
content from a value of 21% for the raw material to 62% for the 
upgraded pellets represents a rejection of 83% of the mineral 
matter (neglecting a small loss of kerogen to the gangue). This can 
mean a sizable decrease in the heat demand of a retorting process. 
There may also be an ancillary environmental benefit. The rejected 
inorganic gangue contains only a small residue of kerogen, in un- 
modified form. This is no more damaging chemically than the origi- 
nal oil shale. The residue, char, from the retorting of the enriched 
pellets has a sufficiently high Btu content (Table 5) and low miner- 
als content to be useful as a process fuel. Its ash would be free of 
Oganic matter and low in silica dust. Thus the returns to the envi- 
ronment from a process involving ore beneficiation, retorting of the 
kerogen-enriched pellets and char burning would be free of organic 
pyrolysis products. The laboratory experiments were performed 
batchwise in small ball mills. A larger scale operation would call 
for continuous processing, probably in a rod mill. At present the 
procedure does not appear to be economically feasible. A major 
cost is that of the initial comminution of the shale. Because the ma- 
terial possesses a very unfavorable grindability work index, this step 
requires an excessive power outlay. Furthermore, the process cails 
for a large quantity of organic binding agent, the recovery of 
which too is very costly. Whether means can be devised for im- 
proving the economics must await further investigation. 


0407 Health And Safety 
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6978 Oil shale RD and D program overview. Harstein, 
A.M.; Harney, B.M. (Dept. of Energy, Washington, DC). 
American Chemical Society, Division of Fuel Chemistry, Pre- 
prints (U.S.); 25: No. 3, 1-11(1980). (CONF-800814—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV. USA 
(24 Aug 1980). 

The Department of Energy (DOE) has established a re- 
search, development, and demonstration (R,D and D) program for 
encouraging the development of the country’s oil shale resource at 
a commercial scale to heip in the mitigation of the present and 
future energy demands. The aim of the Oil Shale Program is to 
stimulate the commercial production of shale oil by eliminating 
technical and environmental barriers. This paper provides an over- 
view of the DOE Oil Shale R.D and D Program, addressing its es- 


sential elements. 
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6979 Retorted oil shale disposal research. Heistand, 
R.N. (Paraho Development Corp., Rifle, CO). American 
Chemical Society, Division of Fuel Chemistry, Preprints (U.S.); 
25: No. 3, 125-136(1980). (CONF-800814—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 

Although the retorted, or processed, shale represents the 
largest by-product from oil shale retorting operations, results from 
detailed studies indicate that it can be managed in an environmen- 
tally acceptable manner. Laboratory and field tests have demon- 
strated the following properties: compaction to 1600 kg/m°, using 
normal vehicular traffic; cementation strength to 1480 kPa, using 
only retorted shale and optimum water; permeabilities as low as 1 x 
10-7 cm/s, using proper handling techniques. In addition, tests have 
shown that dusting, auto-ignition, and leaching pose no special 
problems. These research results indicate that properly managed re- 
torted shale exhibits the properties of a low-grade cement. Thermal 
reactions occurring during retorting and the chemical composition 
of retorted shale are related to the cement-like physical properties. 
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a TO CITATION(S) 6889, 6893, 8101, 8115, 8117, 8118, 8121, 
129, 8187 


6980 (ANL—80-62, pp 199-217) Control of sulfur emis- 
sions from oil-shale retorts. Lovell, R.J. (IT Enviroscience, 
Inc., Knoxville, TN); Dylewski, S.W.; Thurnau, R.C. 1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

In this paper it is pointed out that the oil-shale resource may 
be capable of economically supplying a significant portion of our 
oil requirements under the present crude-oil pricing structure. Also, 
the potential environmental problems of sulfur-compound emissions 
from oil-shale retorting are indicated. Many processes for the re- 
moval of sulfur compounds from direct-fired retort gas are cited 
and several are screened for further study. The Stretford process 
for converting H2S to elemental sulfur proves to be the most cost 
effective when compared with MDEA-Claus and Diamox-Claus 
processes in reducing emissions to a maximum allowable of 0.3 Ib/ 
barrel of oil. The cost would be about $0.55/barrel of oil. Possible 
process control problems are identified, which must be understood 
and documented before the chosen process can be recommended 
for large-scale application. 


6981 (DOE/LC/10787—52) Well level monitoring in- 
vestigation. Series 1, Series 2 and Supplemental Well Series 
final reivew. Spradlin, H.K.L. (Geokinetics, Inc., Concord, 
CA (USA)). Jun 1979. Contract FC20-78LC10787. 54p. 
NTIS, PC A04/MF AOl. 

During an 18 month period, three separate well level moni- 
toring programs were conducted on the GKI Research Site. The 
Series 1 Wells, located around blasted, operational and spent re- 
torts, confirmed that rubblization does improve horizontal commu- 
nication and may possibly be effecting vertical communication. The 
Series 2 Wells, in contrast, have suggested that there is perched 
water above the mahogany oil shale bed, flowing in cracks and fis- 
sures, but not communicating freely either horizontally or vertically 
in areas not affected by retorting. The Supplemental Wells 
strengthened the findings of the Series 2 Wells by noting that there 
is very little horizontal communication of waters throughout the 
entire section as the heads of many of the wells are above surface 
elevations of another well a short distance away. All programs con- 
firmed that the water table does vary seasonally, but even during 
wet periods this variance is not statistically significant. 


6982 (DOE/LC/10787—69) Environmental research 
plan for the Geokinetics Inc. investigation of the horizontal in 
situ oil shale retorting process. Spradlin, H.K.L.; Hutchin- 
son, D.L.; Mankowski, S.G. (Geokinetics, Inc., Concord, 
CA (USA)). 30 Nov 1979. Contract FC20-78LC10787. 54p. 
NTIS, PC A04/MF AOl1. 
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The development of a horizontal in-situ retorting process 
may have significant impacts upon valuable environmental re- 
sources. A research program has been developed to identify, assess, 
and minimize the adverse environmental impacts which may result. 
The goals are to: describe the environment as it existed prior to dis- 
turbance; determine the nature and extent of the changes; develop 
and implement measures to minimize the adverse impacts; develop 
and implement reclamation procedures which will return the affect- 
ed land to its original level; and coordinate measures to protect the 
health and safety of persons and animals which may be affected by 
the activities. Specific research areas are outlined. These include at- 
mospheric, hydrologic, terrestrial ecology, and social/economic re- 
search. (DMC) 
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6963 (LA—8644-PR) Oklo natural fission reactor pro- 
gram. Progress report, April 1-August 31, 1980. Curtis, D.B. 
(comp.). (Los Alamos Scientific Lab., NM (USA)). Dec 
— Contract W-7405-ENG-36. 16p. NTIS, PC A02/MF 
AOl. 

An interim report has been published on the redistribution of 
uranium, thorium, and lead in samples representing several million 
cubic meters of sandstone and metamorphosed sediments in the 
Athabasca Basin which is located in the northwest corner of the 
Canadian province of Saskatchewan. The region of study includes 
zones of uranium mineralization at Key Lake. Mineralization occurs 
at the unconformity between the Athabasca sandstone and the un- 
derlying metasediments and in fault zones within the metasedi- 
ments. Lead isotopes record a radiometric age of 1300 +- 150 m.y. 
in samples from above and below the unconformity. This age prob- 
ably reflects the time of deposition of the sandstones and an associ- 
ated redistribution of uranium and/or lead in the underlying rocks. 
Many of the samples have been fractionated with respect to radio- 
genic lead and the actinide parent elements since that time. Sand- 
stones and altered rocks from the region above the unconformity 
have been a transport path and are a repository for lead. In con- 
trast, mineralized rocks are deficient in radiogenic lead and must be 
an important source of lead in the local geologic environment. 
Samples from Oklo reactor zone 9 and nearby host rocks have been 
prepared for isotopic analyses of ruthenium, molybdenum, uranium 
and lead. 
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6984 (GJBX—8(81)) Survey of lands held for uranium 
exploration, development, and production in fourteen western 
states in the six-month period ending June 30, 1980. (Bendix 
Field Engineering Corp., Grand Junction, CO (USA)). Jan 
1981. Contract AC13-76GJ01664. 22p. NTIS, PC A02/MF 
AOl. 

The statistics set forth for the period covered in this report 
are based on data gathered from records available to the public. 
The county records of mining claim locations, reports of state and 
federal land offices, and commercial reporting services furnish the 
data for this report. Accordingly, if any fee land has been acquired 
in a private transaction not entered into a public record or report, 
that land transaction will not be accounted for in this report. Man- 
power is not available to survey, acquire, and evaluate data from 
each available source in each reporting period. Therefore, in any 
given report, the figures quoted for one or more land categories in 
a given state may be identical to the figures shown in earlier re- 
ports even though some changes probably have occurred. Such 
changes will be shown on subsequent reports. The figures used for 
acreage controlled at the beginning of the calendar year are those 
published for that date in Statistical Data of the Uranium Industry 
GJO-100 published and distributed by the Grand Junction Office of 
the Department of Energy. 
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6985 (GJBX—239(80)) Aerial gama ray and magnetic 
survey: Lawrence Quadrangle of Kansas and Missouri. Final 
report. (EG and G GeoMetrics, Sunnyvale, CA (USA)). 
Nov 1980. Contract AC13-76GJ01664. 25lp. NTIS, 
PCE09/MF $3.65. 

Includes 8 sheets of 48 reduction microfiche. 

The Lawrence quadrangle covers approximately 7500 square 
miles in Kansas and Missouri over the western edge of the Ozark 
Uplift. Sediments in this area are mostly Pennsylvanian and Per- 
mian sandstone, shale, limestone, and coal. As mapped, these are 
the dominant units in the quadrangle. A search of available litera- 
ture revealed no known uranium deposits. A total of 94 uranium 
anomalies were detected and are discussed briefly. Most appear to 
be related to cultural features. Those associated with coal mine tail- 
ings appear to be most significant. Magnetic data appears to relate 
to complexities in the Precambrian basement. 


6986 (GJBX—249(80)) Hydrogeochemical and stream 
sediment reconnaissance basic data for Brownsville-McAllen 
NTMS Quadrangles, Texas. (Oak Ridge Gaseous Diffusion 
Plant, TN (USA)). 30 Sep 1980. Contract AC13-76GJ01664. 
289p. (K/UR—142). PC E10/MF $3.50. 

Includes 2 sheets of 48 reduction microfiche. 

Results of a reconnaissance geochemical survey of the 
Brownsville-McAllen Quadrangles, Texas are reported. Field and 
laboratory data are presented for 427 groundwater and 171 stream 
sediment samples. Statistical and areal distributions of uranium and 
possible uranium-related variables are displayed. Pertinent geologic 
factors which may be of significance in evaluating the potential for 
uranium mineralization are briefly discussed. Groundwater data in- 
dicate the most promising area for potential uranium mineralization 
occurs in the northwestern section of the quadrangles (Jim Hogg, 
Starr, and Zapata Counties), where waters are derived from the Ca- 
tahoula Formation. These groundwaters have high concentrations 
of uranium, uranium associated eleinents, and low values for specif- 
ic conductance. Another area with high uranium concentrations is 
in the southeastern portion of the survey area (Hidalgo, Cameron, 
and Willacy Counties). Shallow wells <10 m (30 ft) are numerous 
in this area and high specific conductance values may indicate con- 
tamination from extensive fertilization. Stream sediment data for the 
survey does not indicate an area favorable for uranium mineraliza- 
tion. Anomalous acid soluble uranium values in the southeastern 
area (Hidalgo, Cameron, and Willacy Counties) can be attributed to 
phosphate fertilizer contamination. Four samples in the western 
part of the area (western Starr County) have anomalously high 
total uranium values and low acid soluble uranium values, indicat- 
ing the uranium may be contained in resistate minerals. 


6987 (GJBX—254(80)(Vol.2)) *°*Cf-based direct urani- 
um logging system. Final report. Steinman, D.K.; Stokes, J.; 
Adams, J.A.; Pepper, C.S.; Bryan, D.E.; Smith, W.J.; 
Atwell, T.; Friesenhahn, S.; Dittrich, T.R.; Houston, D.H. 
(IRT Corp., San Diego, CA (USA)). Jan 1980. Contract 
AC13-76GJ01664. 456p. (IRT—0053-016-1(Vol.2)). NTIS, 
PC A20/MF AOl. 

Volume II comprises three appendices: reduced logging data 
from the field trips; samples of other output formats utilized by the 
data management software; and cost/benefit summaries for the field 
trips in 1978. 


6988 (GJBX—259(80)) Aerial gamma ray and magnetic 
survey: Kansas City Quadrangle of Kansas and Missouri. 
Final report. (EG and G GeoMetrics, Sunnyvale, CA 
(USA)). Nov 1980. Contract AC13-76GJ01664. 253p. NTIS, 
PCE09/MF $3.65. 

Includes 8 sheets of 48 reduction microfiche. 

The Kansas City quadrangle covers approximately 7400 
square miles in northwestern Missouri and northeastern Kansas. It 
overlies the southeastern edge of the Forest City Basin, which con- 
tains predominantly Paleozoic sediments. Permian and Pennsylva- 
nian formations cover much of the surface, but Quaternary sedi- 
mentation dominates certain regions of the quadrangle. A search of 
available literature revealed no known uranium deposits. A total of 
102 uranium anomalies were detected and are discussed briefly. 
None were considered significant and all appear to be related to 
cultural features. Magnetic data appears to correlate directly with 
underlying Precambrian material. 
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6989 (GJBX—260(80)) Aerial gamma ray and magnetic 
survey, Jefferson City Quadrangle, Missouri. Final report. 
(EG and G GeoMetrics, Sunnyvale, CA (USA)). Nov 1980. 
Contract AC13-76GJ01664. 261p. NTIS, PCE09/MF 3.65. 

Includes 8 sheets of 48 reduction microfiche. 

The Jefferson City quadrangle covers approximately 7500 
square miles at the Northwestern end of the Ozark uplift. Lithified 
material exposed, ranges in age from Cambrian through Pennsylva- 
nian, but Pennsylvanian sediments dominate the surface as mapped. 
Some alluvium is mapped in river flood plain areas. A search of 
available literature revealed no known uranium deposits. A total of 
95 uranium anomalies were detected and are discussed briefly in 
this report. All anomalies are related to cultural features, but those 
associated with coal mine tailings appear to have some significance. 
Magnetic data appear to relate to complexities in the underlying 
Precambrian rocks. 


6990 (GJBX—261(80)) Aerial gamma ray and magnetic 
survey: Nebraska City Quadrangle, Missouri, Iowa, Nebras- 
ka, and Kansas. Final report. (EG and G GeoMetrics, 
Sunnyvale, CA (USA)). Nov 1980. Contract AC13- 
76GJ01664. 249p. NTIS, PCE09/MF $3.65. 

Includes 8 sheets of 48 reduction microfiche. 

The Nebraska City quadrangle covers approximately 7250 
square miles primarily in Missouri, lowa, and Nebraska. It overlies 
the deepest sections of the Forest City Basin. Permian and Pennsyl- 
vanian sediments cover most of the surface as mapped. A search of 
available literature revealed no known uranium deposits. A total of 
114 uranium anomalies were detected and are discussed briefly. 
None were considered significant and all appear to be related to 
cultural features. Magnetic data appears to be largely in agreement 
with existing structural interpretations of the area. 


6991 (GJQ—005(80)) National uranium resource evalua- 
tion. Raton Quadrangle New Mexico and Colorado. Final 
report. Reid, B.E.; Griswold, G.B.; Jacobsen, L.C.; Lessard, 
R.H. (New Mexico Bureau of Mines and Mineral Re- 
sources, Socorro (USA)). Dec 1980. Contract AC13- 
76GJ01664. 96p. NTIS, PCE04/MF $3.50. 

Includes 6 sheets of 24 reduction microfiche. 

Using National Uranium Resource Evaluation criteria, the 
Raton Quadrangle (New Mexico and Colorado) contains one envi- 
ronment favorable for uranium deposits, the permeable arkosic 
sandstone members of the Pennsylvanian-Permian Sangre de Cristo 
Formation for either peneconcordant or roll-type deposits. The fa- 
vorable parts of the Sangre de Cristo lie mostly in the subsurface in 
the Raton and Las Vegas Basins in the eastern part of the quadran- 
gle. An area in the Costilla Peak Massif was investigated for urani- 
um by determining geochemical anomalies in stream sediments and 
spring waters. Further work will be required to determine plutonic 
environment type. Environments unfavorable for uranium deposits 
include the Ogallala, Raton, and Vermejo Formations, the Trinidad 
Sandstone, the Pierre Shale, the Colorado Group, the Dakota Sand- 
stone, the Morrison Formation, the Entrada and Glorieta Sand- 
stones, Mississippian and Pennsylvanian rocks, quartz-pebble con- 
glomerates, pegmatities, and Tertiary granitic stocks. 


6992 (LA—8004-MS) Uranium hydrogeochemical and 
stream sediment reconnaissance of the Newcastle NIMS 
Quadrangle, Wyoming, including concentrations of forty-two 
additional elements. Goff, S.J.; Sandoval, W.F.; Gallimore, 
D.L.; Talcott, C.L.; Martinez, R.G.; Minor, M.E.; Mills, 
C.F. (Los Alamos Scientific Lab., NM (USA)). Jun 1980. 
Contract W-7405-ENG-36. 212p. NTIS, PC A10/MF AOl. 

Water and sediment samples were collected and each water 
sample was analyzed for U, and each sediment sample was analyzed 
for 43 elements, including U and Th. Uranium concentrations in 
water samples range from below the detection limit of 0.02 ppB to 
702.26 ppB and have a median of 1.73 ppB and a mean of 11.76 
ppB. Water samples containing high uranium concentrations gener- 
ally are associated with known uranium mining activity or units 
known to be uranium bearing. About one-third of the water sam- 
ples containing high uranium concentrations were collected from 
locations within the Pumpkin Buttes and Turnercrest-Ross Dis- 
tricts. Nearly half of the water samples containing high uranium 
concentrations were collected from locations just west of the 
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Monument Hill and Highland Flats-Box Creek Districts. Similar 
anomalous uranium concentrations in this region have been report- 
ed updip from Exxon’s Highland uranium deposits. High uranium 
concentrations were also found associated with the Lance Creek- 
Old Woman Anticline District. Uranium concentrations in sediment 
samples range from 1.14 to 220.70 ppM and have a median of 3.37 
ppM and a mean of 4.03 ppM. Throughout the major uranium 
mining districts of the Powder River Basin, sediment samples with 
high uranium concentrations were collected from dry streams locat- 
ed near wells producing water samples with high uranium concen- 
trations. High uranium concentrations were also found associated 
with the Lance Creek oil field where uranium mineralization is 
known in the White River formation. High uranium concentrations 
were also found in sediment samples in areas where uranium miner- 
alization is not known. These samples are from dry streams in areas 
underlain by the White River formation, the Niobrara formation, 
and the Pierre, Carlisle, Belle Fourche, and Mowry shales. 


0504 Feed Processing 


6993 (BM-RI—8471) Recovery of byproduct heavy min- 
erals from sand and gravel operations in central and southern 
California. Gomes, J.M.; Martinez, G.M.; Wong, M.M. 
(Bureau of Mines, Reno, NV (USA). Reno Research 
Center). 1980. 23p. Bureau of Mines, Washington, DC. 

The Bureau of Mines has investigated the occurence and re- 
covery of by-product heavy minerals from sand and gravel oper- 
ations as a means of assessing the Nation’s resources. Sand samples 
from 63 locations in central and southern California were treated to 
yield heavy-mineral concentrates. The mineral compositions of the 
concentrates were characterized by chemical and mineralogical ex- 
aminations. Additional large quantities of concentrates were pre- 
pared from selected deposits that contained significant quantities. 
Beneficiation studies were performed on these concentrates to re- 
cover individual mineral products. Gold was recovered by amalga- 
mation; platinum-group metals and radioactive minerals by flota- 
tion; magnetite, ilmenite, and chromite by magnetic and high-ten- 
sion separation techniques. 


0505 Enrichment 


6994 (K/OA—4783(Rev.1)) Description of the Ports- 
mouth Gas Centrifuge Enrichment Plant. Arthur, W.B. 
(comp.). (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 
16 Dec 1980. Contract W-7405-ENG-26. 26p. NTIS, PC 
A03/MF AO1. 

The Portsmouth Gas Centrifuge Enrichment Plant (GCEP) 
will be located at the site of the Portsmouth Gaseous Diffusion 
Plant in Piketon, Ohio. The purpose of the facility is to provide en- 
riching services for the production of low assay enriched uranium 
for civilian nuclear power reactors. The construction and operation 
of the GCEP is administered by the US Department of Energy. 
The facility will be operated under contract from the US Govern- 
ment. Control of the GCEP rests solely with the US Government, 
which holds and controls access to the technology. Construction of 
GCEP is expected to be completed in the mid-1990's. Many facility 
design and operating procedures are subject to change. Nonethe- 
less, the design described in this report does reflect current think- 
ing. Descriptions of the general facility and major buildings such as 
the process buildings, feed and withdrawal building, cylinder stor- 
age and transfer, recycle/assembly building, and a summary of the 
centrifuge uranium enriching process are provided in this report. 


0508 Spent Fuels Reprocessing 


6995 (LA-tr—80-33) Design data of selected reprocess- 
ing plants. Goldacker, H.; Schmeider, H. Translated from 
Atomkernenergie/Kerntechnik (West Germany); 35: No. 2, 
100-104(1980). 16p. NTIS, PC A02/MF AO1. 

Extractor design data of selected reprocessing plants are 
compared, the flowsheets and choice of extractor types of which 
are relevant for the planning of a German reprocessing plant today. 
The basis for the comparison are the published reports. 
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6996 (ORNL/TM—7569) Determination of dibutylphos- 
phoric acid in carbonate, oxalate, or nitrate solutions by ion 
chromatography. Keller, J.M.; Rickard, R.R. (Oak Ridge 
National Lab., TN (USA)). Jan 1981. Contract W-7405- 
ENG-26. 17p. NTIS, PC A02/MF AO1. 

Relatively high concentrations of carbonate, oxalate, or ni- 
trate interfere with the direct termination of dibutylphosphoric acid 
(DBP) by ion chromatography. Carbonate and oxalate are effec- 
tively separated from the DBP as insoluble barium salts. A chroma- 
tographic method employing reverse-phase resin removes the ni- 
trate interference. Recovery of DBP from carbonate and oxalate 
solutions exceeds 98% and from nitrate solutions, approximately 
88%. 


6997 (LA-tr—80-39) Unloading and transfer techniques 
of spent fuel. Kunze, P. Translated from Atomkernenergie/ 
Kerntechnik (West Germany); 35: No. 2, 105-110(1980). 23p. 
NTIS, PC A02/MF AO1. 

This paper shows the handling of spent LWR-fuel in the 
head-end part of the fuel reprocessing facility. Installations, han- 
dling, and transfer techniques are described in the cask unloading 
area, as well as in the storage pond, in the mechanical cell and also 
in the dissolver. Furthermore the different technical installations in 
the most important plants in Europe, USA and Japan are described, 
together with the concept of the future plants of USA and Great 
Britain. 


6998 (LA-tr—80-32) Schematic flowsheet comparison of 
reprocessing plants. Baumgaertner, F. Translated from 
Atomkernenergie/Kerntechnik (West Germany); 35: No. 2, 81- 
94(1980). 30p. NTIS, PC A03/MF AOl1. 

Schematic flowsheets of representative Purex-type reprocess- 
ing plants namely Purexplant Hanford, Magnoxplant Windscale, 
NFS, Tokai Mura, Eurochemic, WAK, BNFP and NFRRC are 
presented. The process schemes allow direct comparison of differ- 
ent plants by superposition. The following characteristics of the 
plants are compared: the arrangement of extraction cycles with po- 
sition of extractors; the combination of solvent washing cycles as 
sources of the alkaline medium active waste; and the raffinate- and 
condensate-streams as well as the product purification in front of 
evaporators as the sources of acid and organic medium active 
waste. 


0509 Transport And Storage 
REFER ALSO TO CITATION(S) 6997, 7016, 7044, 7062 


6999 (AGNS—47921-2.3-5) Studies and research con- 
cerning BNFP. Spent fuel disassembly and canning program 
at Barnwell Nuclear Fuel Plant (BNFP) preliminary process 
assessment studies. Tepp, H.G. (Allied-General Nuclear 
Services, Barnwell, SC (USA)). Oct 1980. Contract AC09- 
79ET47921. 55p. NTIS, PC A04/MF AOl. 

Studies being performed to assess nuclear fuel disassembly 
and encapsulation to enhance spent fuel storage have not revealed 
any conditions which unfavorably impact the feasibility of the con- 
cept. The studies are aimed at evaluating various issues warranting 
resolution preliminary to licensing a facility for this spent fuel man- 
agement concept. The areas assessed are potential accidents and 
their results; maximum temperature level of canned fuel rods; radi- 
ation exposure to personnel during operation and fuel storage; criti- 
cality risks during storage and as a result of abnormal incidents; 
physical security requirements and material accountability meas- 
ures; the impact of safeguards on economics; and a license schedule 
projection. 


7000 (DOE/EV/10018—T7) _ International _ nuclear 
transportation activities: environmental workbook. Bisselle, 
C.A.; Benton, J.B.; Boberschmidt, L.J.; Doermann, A.C.; 
McDowell, T.S. (Mitre Corp., McLean, VA (USA). 
METREK Div.). Jul 1980. Contract AC01-79EV10018. 
93p. NTIS, PC A05/MF AOl. 

Activities under the purview of the Office of International 
Nuclear Affairs include formulating international agreements and 
treaties as well as assessing the transportation of nuclear materials. 
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This document focuses on environmental aspects of international 
nuclear transportation activities; other activities relative to agree- 
ments and treaties are a part of national and foreign policy develop- 
ment and beyond the scope of this workbook. The purpose of this 
workbook is to provide methods for quickly reviewing the availa- 
ble documentation concerning the environmental effects of interna- 
tional nuclear transportation of individual shipments. These activi- 
ties include shipments to and from the United States and retransfers 
of US origin nuclear materials (particularly fuel) from one foreign 
country to another. Materials shipped range from power reactor 
fuel (new and spent) to heavy water, depleted uranium, noa-fuel 
isotopes, as well as instruments and material for research and ex- 


perimental purposes. 


7001 (DOE/SR-SF—2005-11) Monthly away-from-reac- 
tor spent fuel storage report: AFR program, November 1-30, 
1980. (Department of Energy, Aiken, SC (USA). Savannah 
River Operations Office). 1980. 124p. NTIS, PC A06/MF 
A0l. 

The work breakdown structure (WBS) of the Away-From- 
Reactor spent fuel storage program (AFR) has the following major 
tasks: plaaning and management, facility acquisition, legislative re- 
quirements, technical support, transportation, and international ac- 
tivities. Each task has several subtasks or activities which are cov- 
ered in this report. Section | is a summary of monthly activities and 
section 2 gives the objective and status of each active subtask and 
includes work and milestone charts. A glossary of AFR acronyms 
is included. 


7002 (ONWI—191) Projected costs for deep geologic 
repositories for spent fuel disposal. Technical report. (Battelle 
Memorial Inst., Columbus, OH (USA). Office of Nuclear 
Waste Isolation). Oct 1980. Contract AC06-76RL01830. 
23p. NTIS, PC A02/MF AO1. 

This document contains cost estimates for the research, de- 
velopment, engineering, licensing, and management of design and 
construction required to develop terminal isolation facilities for dis- 
posal of commercial spent nuclear fuel. It also contains estimated 
costs for design, construction, operation, and decommissioning of 
such facilities. The costs given here are one part of the total costs 
for disposal of spent fuel and are to be used to update the DOE 
Preliminary Estimates report. 


0520 Waste Management 


REFER ALSO TO CITATION(S) 6983, 6999, 7002, 7062, 7063, 7065, 7069, 
7070, 7071, 7814, 7959, 8009, 8042, 8126, 8127, 8130, 8179, 8180, 8321, 8329, 
8330, 8331, 8332 


7003 (CONF-801226—2) Chemical aspects of nuclear 
waste treatment. Bond, W.D. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 33p. NTIS, PC 
A03/MF AO1. 

From American Chemical Society southeast-southwest re- 
gional meeting; New Orleans, LA, USA (10 Dec 1980). 

The chemical aspects of the treatment of gaseous, liquid, and 
solid wastes are discussed in overview. The role of chemistry and 
the chemical reactions in waste treatment are emphasized. Waste 
treatment methods encompass the chemistry of radioactive elements 
from every group of the periodic table. In most streams, the radio- 
active elements are present in relatively low concentrations and are 
often associated with moderately large amounts of process reagents, 
or materials. In general, it is desirable that waste treatment methods 
are based on chemistry that is selective for the concentration of ra- 
dionuclides and does not require the addition of reagents that con- 
tribute significantly to the volume of the treated waste. Solvent ex- 
traction, ion exchange, and sorbent chemistry play a major role in 
waste treatment because of the high selectivity provided for many 
radionuclides. This paper deals with the chemistry of the onsite 
treatment methods that is typically used at nuclear installations and 
is not concerned with the chemistry of the various alternative mate- 
rials proposed for long-term storage of nuclear wastes. The chemi- 
cal aspects are discussed from a generic point of view in which the 
chemistry of important radionuclides is emphasized. 
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7004 (DOE/ET/44113—1) Assessment of national sys- 
tems for obtaining local acceptance of waste management 
siting and routing activities. Paige, H.W.; Lipman, D.S.; 
Owens, J.E. (International Energy Associates Ltd., Wash- 
a, DC (USA)). Jul 1980. Contract AC06-80ET 44113. 
153p. NTIS, PC A08/MF AO1. 

There is a rich mixture of formal and informal approaches 
being used in our sister nuclear democracies in their attempts to 
deal with the difficulties of obtaining local acceptance for siting of 
waste management facilities and activities. Some of these are meet- 
ing with a degree of success not yet achieved in the US. Although 
this survey documents and assesses many of these approaches, time 
did not permit addressing in any detail their relevance to common 
problems in the US. It would appear the US could benefit from a 
periodic review of the successes and failures of these efforts, includ- 
ing analysis of their applicability to the US system. Of those coun- 
tries (Germany, Sweden, Switzerland, Japan, Belgium, and the US) 
who are working to a time table for the preparation of a high-level 
waste (HLW) repository, Germany is the only country to have 
gained local siting acceptance for theirs. With this (the most diffi- 
cult of siting problems) behind them they appear to be in the best 
overall condition relative to waste management progress and plans. 
This has been achieved without a particularly favorable political 
structure, made up for by determination on the part of the political 
leadership. Of the remaining three countries studied (France, UK 
and Canada) France, with its AVM production facility, is clearly 
the world leader in the HLW immobilization aspect of waste man- 
agement. France, Belgium and the UK appear to have the least fa- 
vorable political structures and environments for arriving at waste 
management decisions. US, Switzerland and Canada appear to have 
the least favorable political structures and environments for arriv- 
ing at waste management decisions. 


7005 (DOE/TIC—11207(Draft)) Status of technology 
for isolating high-level radioactive wastes in geologic reposi- 
tories. Klingsberg, C.; ee. J. (USDOE Assistant Secre- 
tary for Nuclear Energy, Washington, DC. Office of Waste 
Isolation; Battelle Memorial Inst., Columbus, OH (USA). 
Office of Nuclear Waste Isolation). Oct 1980. 135p. NTIS, 
PC A07/MF AOI. 

This report attempts to summarize the status of scientific and 
technological knowledge relevant to long-term isolation of high- 
level and transuranic wastes in a mined geologic repository. It also 
identifies and evaluates needed information and identifies topics in 
which work is under way or needed to reduce uncertainties. The 
major findings and conclusions on the following topics are present- 
ed: importance of the systems approach; prospects for successful 
isolation of wastes; need for site-specific investigations; human ac- 
tivities in the future; importance of modelling; disposal of transur- 
anic wastes; status of technology of isolation barriers, performance 
assessment, site selection and characterization, and potential host 
rocks. 


7006 (DPST—80-542(DRAFT)) Durability of SRP 
waste glasses program document. Wicks, G.G.; Dukes, M.D. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 
vannah River Lab.). 15 Sep 1980. Contract ACO09- 
76SRO00001. 36p. NTIS, PC A03/MF AO1. 

This document outlines the program being conducted at Sa- 
vannah River Laboratory (SRL) for evaluation of the chemical du- 
rability and integrity of Savannah River Plant (SRP) waste glasses. 
The program is divided into three major parts. These parts include 
studies in the areas of (1) basic glass corrosion, (2) corrosion of 
waste glass by specific repository conditions, and (3) intercompari- 
son leachability tests. The durability will be assessed by solution 
analyses of the leachant and surface analyses of the waste glass. 
The specific tests used in each part of the program are listed. Also 
listed are details of each experiment and the information that will 
be obtained. 


7007 (ENICO—1063) Stabilizing simulated ICPP waste 
calcine in a 10-cm fluidized bed. Pomiak, G.S.; Westra, A.G.; 
Wade, E.L. (Exxon Nuclear Idaho Co., Inc., Idaho Falls 
(USA)). Nov 1980. Contract AC07-791D01675. 38p. NTIS, 
PC A03/MF AOl1. 

Alumina, zirconia, and zirconia-sodium blend calcines simu- 
lating those produced from nuclear reprocessing waste at the Idaho 
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Chemical Processing Plant were denitrated in a 10-cm fluidized bed 
at temperatures up to 720°C. Nitrates present in the calcines were 
reduced from 5.23 wt% to 0.5 wt% for zirconia-sodium calcine, 
from 0.17 wt% to < 0.1 wt% for zirconia calcine, and from 1.31 
wt% to < 0.3 wt% for alumina calcine. 


7008 (GAT—2002) Biodenitrification of gaseous diffu- 
sion plant aqueous wastes: stirred bed reactor. Holland, M.E. 
(Goodyear Atomic Corp., Piketon, OH (USA)). 3 Oct 1980. 
Contract AC05-76OR00001. 43p. NTIS, PC A03/MF AO1. 

Approximately 30 kilograms of nitrates per day are discard- 
ed in the raffinates (acid wastes) of the Portsmouth Gaseous Diffu- 
sion Plant's X-705 Uranium Recovery and Decontamination Facili- 
ty. A biodenitrification process employing continuous-flow, stirred- 
bed reactors has been successfully used to remove nitrates from 
similar acid wastes at the Oak Ridge Y-12 Plant. Laboratory studies 
have been made at Portsmouth to characterize the X-705 raffinates 
and to test the stirred-bed biodenitrification process on such raffin- 
ates. Raffinates which had been previously characterized were 
pumped through continuous-flow, stirred-bed, laboratory-scale re- 
actors. Tests were conducted over a period of 146 days and in- 
volved variations in composition, mixing requirements, and the fate 
of several metal ions in the raffinates. Tests results show that 20 
weight percent nitrates were reduced to a target nitrate effluent 
concentration of 100 g/ml with a 99.64 percent efficiency. How- 
ever, the average denitrification rate achieved was only 33% of 
that demonstrated with the Y-12 stirred-bed system. These low 
rates were probably due to the toxic effects of heavy metal ions on 
the denitrifying bacteria. Also, most of the uranium in the raffinate 
feed remained in the biomass and calcite, which collected in the re- 
actor. This could cause criticality problems. For these reasons, it 
was decided not to make use of the stirred-bed bioreactor at Ports- 
mouth. Instead, the biodenitrification installation now planned will 
use fluidized bed columns whose performance will be the subject of 
a subsequent report. 


7009 (HEDL-TME—79-60) Division of Waste Manage- 
ment programs. Progress report, January-June 1979. Lerch, 
R.E.; Allen, C.R.; Crippen, M.D. (comps.). (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Oct 
1980. Contract AC14-76FF02170. 84p. NTIS, PC A0S/MF 
AOl. 

This is the twelfth progress report on Division of Waste 
Management programs being conducted at the Hanford Engineer- 
ing Development Laboratory (HEDL) for the United States De- 
partment of Energy. The report describes progress in the first half 
of 1979 on the following programs: Acid Digestion of Combustible 
Wastes; and Chemical Treatment of Transuranic Contaminated 
Metals. 


7010 (LA—8243-PR) Los Alamos Scientific Laboratory 
waste management technology development activities. Sum- 
mary progress report, 1979. Johnson, L.J. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). Oct 1980. Contract W- 
7405-ENG-36. 83p. NTIS, PC AO5/MF AOl1. 

Summary reports on the Department of Energy’s Nuclear 
Energy-sponsored waste management technology development pro- 
jects at the Los Alamos Scientific Laboratory describe progress for 
calendar year 1979. Activities in airborne, low-level, and transur- 
anic waste management areas are discussed. Work progress on 
waste assay, treatment, disposal, and environmental monitoring is 
reviewed. 


7011 (MLM—2792) Incineration of LWR-type waste in 
the Mound Cyclone Incinerator: a feasibility study. Alexan- 
der, B.M. (Mound Facility, Miamisburg, OH (USA)). 23 
Dec 1980. Contract AC04-76DP00053. 28p. NTIS, PC 
A03/MF AOI. 

The Mound Cyclone Incinerator has been demonstrated for 
several years for combustion of radwaste containing plutonium. It is 
now being developed for volume reduction of radwaste from light 
water reactor (LWR) facilities containing mixed beta- and gamma- 
emitters. To this end, a laboratory-scale feasibility study has been 
developed and executed. Development of the feasibility study was 
based on known characteristics of LWR waste and on operating 
data compiled for the Mound Cyclone Incinerator since 1975. Feed 
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spiked with several isotopes found in LWR waste was burned in 
the laboratory-scale cyclone incinerator, and samples collected and 
analyzed. From these data, the applicability of cyclone incineration 
was demonstrated, and an efficient scrub liquor composition was 
chosen for the offgas treatment system. A Health Physics survey of 
the incinerator system after incineration of 220 wCi of beta/gamma 
activity showed no exposure readings above background levels. 
Supplemental experiments were also performed to determine the 
effect of the chemical form of iodine on its volatility, as well as to 
calculate the cost-benefit relationship for the addition of potassium 
iodide to scrub liquor. 


7012 (ONWI—35) Borehole plugging telemetry system. 
Technical report. (IRT Corp., San Diego, CA (USA)). Oct 
1979. Contract AC06-76RL01830. 247p. NTIS, PC All/MF 
AOl. 

This report summarizes the development of a through-the- 
earth electromagnetic communication system which was designed 
to demonstrate that a physical property could be measured deep in 
the earth and the data received at the surface by wireless telemetry. 
This system was configured to be placed in a borehole and sealed 
in place thus preventing the establishment of a pathway between a 
deep geologic nuclear waste repository and the biosphere. This 
report contains a detailed description of the downhole and well- 
head telemetry electronics, the downhole sensor electronics, inte- 
grated system operation, test results, conclusions, and recommenda- 
tions. 


7013 (ORNL/TM—7431) Decay characteristics of once- 
through LWR and LMFBR spent fuels, high-level wastes, and 
fuel-assembly structural material wastes. Croff, A.G.; Alex- 
ander, C.W. (Oak Ridge National Lab., TN (USA)). Nov 
1980. Contract W-7405-ENG-26. 215p. NTIS, PC A10/MF 
A0l. 

The decay characteristics of spent fuel, high-level waste, and 
fuel-assembly structural material (cladding) waste are presented in 
the form of ORIGEN2 output tables for (1) a pressurized water re- 
actor operating on a once-through cycle with low-enrichment ura- 
nium feed, (2) a boiling-water reactor operating on a once-through 
cycle with low-enrichment uranium feed, and (3) a liquid-metal fast 
breeder reactor being fueled with depleted uranium enriched with 
discharged light water reactor plutonium on a once-through basis. 
The decay characteristics given include the mass (g), radioactivity 
(Ci), thermal power (W), photon activity (photons/s and MeV/W-s 
in 18 energy groups), and neutron activity (neutrons/s) from (a,n) 
and spontaneous fission events. The first three characteristics are 
given for each element and for the principal nuclide contributors to 
the activation products, actinides, and fission products. Also includ- 
ed are a summary description of the ORIGEN2 reactor models that 
form the basis for the calculated results and a physical description 
of the fuel assemblies for the three reactors. 


7014 (PNL—3146) Basalt-radionuclide distribution coef- 
ficient determinations. FY-1979 annual report. Ames, L.L.; 
McGarrah, J.E. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). Sep 1980. Contract AC06-76RL01830. 
70p. NTIS, PC A04/MF AO1. 

Experimental radionuclide distribution coefficients (Kd’) 
were determined for Pomona, Flow E, Umtanum basalts, and sec- 
ondary mineralization associated with Pomona basalt at 23°, 60° and 
150°C. Radionuclides used were “Se, ®Sr, Tc, 'I, '5Cs, 
226Ra, 7Np, 7%8U, *1Am, and **'Pu. Solution oxygen contents 
were controlled by the basalt/groundwater system (Eh = 600 to 
700 mV), and were high (8.2 to 8.4 mg/l) at 23°C. Oxygen contents 
and pH changed little in contact with basalt. The effects of tem- 
perature changes on radionuclide Kd’ results varied depending 
upon the radionuclide involved, solution-solid reactions, and the re- 
lationship of the radionuclide to these reactions. For example, 
cesium Kd’ values decreased from 3100 ml/g for Umtanum basalt 
at 23°C to 120 ml/g at 150°C. At the same time, strontium Kd’ 
values increased for Umtanum basalt from 105 ml/g at 23°C to 
complete removal at 150°C and 40 days. Radionuclide adsorption 
coefficient measurements at higher temperatures and pressures were 
made in addition to the 23°C, solution-solid contact time-condition- 
al Kd (Kd’) measurements. These include Kd’ measurements with 
Umtanum basalt, Pomona basalt, Flow E basalt and secondary min- 
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eralization and radioisotopes of americium, cesium, iodine, neptun- 
ium, plutonium, radium, selenium, strontium, technetium and urani- 
um. The additional temperatures involved were 60°C, 150°C, and 
300°C. At 150°C, argon pressures of 6.9, 13.8, 20.7, and 27.6 MPa 
will be used to ascertain the effects of pressure changes on Kd’ 
values. So far only the 6.9 MPa argon pressure has been investigat- 
ed. The upper temperature of 250°C is where thermal breakdown 
of dioctahedral smectites (secondary mineralization) begins. 


7015 (PNL—3365) Hanford transuranic storage corro- 
sion review. Nelson, J.L.; Divine, J.R. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Dec 1980. Con- 
tract AC06-76RL01830. 30p. NTIS, PC A03/MF AOl1. 

The rate of atmospheric corrosion of the transuranic (TRU) 
waste drums at the US Department of Energy's Hanford Project, 
near Richland, Washington, was evaluated by Pacific Northwest 
Laboratory (PNL). The rate of corrosion is principally contingent 
upon the effects of humidity, airborne pollutants, and temperature. 
Results of the study indicate that actual penetration of barrels due 
to atmospheric corrosion will probably not occur within the 20- 
year specified recovery period. Several other US burial sites were 
surveyed, and it appears that there is sufficient uncertainty in the 
available data to prevent a clearcut statement of the corrosion rate 
at a specific site. Laboratory and site tests are recommended before 
any definite conclusions can be made. The corrosion potential at 
the Hanford TRU waste site could be reduced by a combination of 
changes in drum materials (for example, using galvanized barrels in- 
stead of the currently used mild steel barrels), environmental expo- 
sure conditions (for example, covering the barrels in one of numer- 
ous possible ways), and storage conditions (for example, separating 
the layers of barrels with slats of wood instead of sheets of ply- 
wood). 


7016 (PNL—3432) Sorption of redox-sensitive elements: 
critical analysis. Strickert, R.G. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Dec 1980. Contract AC06- 
76RLO1830. 59p. NTIS, PC A04/MF AO1. 


The redox-sensitive elements (Tc, U, Np, Pu) discussed in 
this report are of interest to nuclear waste management due to their 
long-lived isotopes which have a potential radiotoxic effect on man. 
In their lower oxidation states these elements have been shown to 
be highly adsorbed by geologic materials occurring under reducing 
conditions. Experimental research conducted in recent years, espe- 
cially through the Waste Isolation Safety Assessment Program 
(WISAP) and Waste/Rock Interaction Technology (WRIT) pro- 
gram, has provided extensive information on the mechanisms of re- 
tardation. In general, ion-exchange probably plays a minor role in 
the sorption behavior of cations of the above three actinide ele- 
ments. Formation of anionic complexes of the oxidized states with 
common ligands (OH~, CO~~ 3) is expected to reduce adsorption by 
ion exchange further. Pertechnetate also exhibits little ion-exchange 
sorption by geologic media. In the reduced (IV) state, all of the ele- 
ments are highly charged and it appears that they form a very in- 
soluble compound (oxide, hydroxide, etc.) or undergo coprecipita- 
tion or are incorporated into minerals. The exact nature of the in- 
soluble compounds and the effect of temperature, pH, pe, other 
chemical species, and other parameters are currently being investi- 
gated. Oxidation states other than Tec (IV,VII), U(IV,VD, 
Np(IV,V), and Pu(IV,V) are probably not important for the geo- 
logic repository environment expected, but should be considered 
especially when extreme conditions exist (radiation, temperature, 
etc.). Various experimental techniques such as oxidation-state analy- 
sis of tracer-level isotopes, redox potential measurement and con- 
trol, pH measurement, and solid phase identification have been used 
to categorize the behavior of the various valence states. 


7017 (PNL—3479) Description of processes for the im- 
mobilization of selected transuranic wastes, Timmerman, 
C.L. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Dec 1980. Contract AC06-76RL01830. 42p. NTIS, 
PC A03/MF AOl1. 

Processed sludge and incinerator-ash wastes contaminated 
with transuranic (TRU) elements may require immobilization to 
prevent the release of these elements to the environment. As part of 
the TRU Waste Immobilization Program sponsored by the Depart- 
ment of Energy (DOE), the Pacific Northwest Laboratory is devel- 
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oping applicable waste-form and processing technology that may 
meet this need. This report defines and describes processes that are 
capable of immobilizing a selected TRU waste-stream consisting of 
a blend of three parts process sludge and one part incinerator ash. 
These selected waste streams are based on the compositions and 
generation rates of the waste processing and incineration facility at 
the Rocky Flats Plant. The specific waste forms that could be pro- 
duced by the described processes include: in-can melted borosili- 
cate-glass monolith; joule-heated melter borosilicate-glass monolith 
or marble; joule-heated melter aluminosilicate-glass monolith or 
marble; joule-heated melter basaltic-glass monolith or marble; joule- 
heated melter glass-ceramic monolith; cast-cement monolith; 
pressed-cement pellet; and cold-pressed sintered-ceramic pellet. 


7018 (PNL—3495) Spray Calciner/In-Can Melter high- 
level waste solidification technical manual. Larson, D.E. 
(ed.). (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Sep 1980. Contract AC06-76RL01830. 76l1p. NTIS, 
PC A99/MF AOl1. 

This technical manual summarizes process and equipment 
technology developed at Pacific Northwest Laboratory over the 
last 20 years for vitrification of high-level liquid waste by the Spray 
Calciner/In-Can Melter process. Pacific Northwest Laboratory ex- 
perience includes process development and demonstration in labora- 
tory-, pilot-, and full-scale equipment using nonradioactive synthetic 
wastes. Also, laboratory- and pilot-scale process demonstrations 
have been conducted using actual high-level radioactive wastes. In 
the course of process development, more than 26 tonnes of borosili- 
cate glass have been produced in 75 canisters. Four of these canis- 
ters contained radioactive waste glass. The associated process and 
glass chemistry is discussed. Technology areas described include 
calciner feed treatment and techniques, calcination, vitrification, 
off-gas treatment, glass containment (the canister), and waste glass 
chemistry. Areas of optimization and site-specific development that 
would be needed to adapt this base technology for specific plant 
application are indicated. A conceptual Spray Calciner/In-Can 
Melter system design and analyses are provided in the manual to 
assist prospective users in evaluating the process for plant applica- 
tion, to provide equipment design information, and to supply infor- 
mation for safety analyses and environmental reports. The base (ge- 
neric) technology for the Spray Calciner/In-Can Melter process 
has been developed to a point at which it is ready for plant applica- 
tion. 


7019 (PNL—3516) Comparative waste forms study. 
Wald, J.W.; Lokken, R.O.; Shade, J.W.; Rusin, J.M. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Dec 
1980. Contract AC06-76RLO01830. 59p. NTIS, PC A04/MF 
A0l. 

A number of alternative process and waste form options 
exist for the immobilization of nuclear wastes. Although data exists 
on the characterization of these alternative waste forms, a straight- 
forward comparison of product properties is difficult, due to the 
lack of standardized testing procedures. The characterization study 
described in this report involved the application of the same volatil- 
ity, mechanical strength and leach tests to ten alternative waste 
forms, to assess product durability. Bulk property, phase analysis 
and microstructural examination of the simulated products, whose 
waste loading varied from 5% to 100% was also conducted. The 
specific waste forms investigated were as follows: Cold Pressed and 
Sintered PW-9 Calcine; Hot Pressed PW-9 Calcine; Hot Isostatic 
Pressed PW-9 Calcine; Cold Pressed and Sintered SPC-5B Super- 
calcine; Hot Isostatic pressed SPC-5SB Supercalcine; Sintered PW-9 
and 50% Glass Frit; Glass 76-68; Celsian Glass Ceramic; Type II 
Portland Cement and 10% PW-9 Calcine; and Type II Portland 
Cement and 10% SPC-5B Supercalcine. Bulk property data were 
used to calculate and compare the relative quantities of waste form 
volume produced at a spent fuel processing rate of 5 metric ton 
uranium/day. This quantity ranged from 3173 L/day (5280 Kg/ 
day) for 10% SPC-5B supercalcine in cement to 83 L/day (294 
Kg/day) for 100% calcine. Mechanical strength, volatility, and 
leach resistance tests provide data related to waste form durability. 
Glass, glass-ceramic and supercalcine ranked high in waste form 
durability where as the 100% PW-9 calcine ranked low. All other 
materials ranked between these two groupings. 
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7020 (RFP—2944) Waste incineration and immobiliza- 
tion for nuclear facilities. Status report, April-September 
1978. Johnson, A.J.; Williams, P.M.; Burkhardt, S.C.; Led- 
ford, J.A.; Gallagher, K.Y. (Rockwell International Corp., 
Golden, CO (USA). Rocky Flats Plant). 10 Dec 1980. Con- 
tract AC04-76DP03533. 18p. NTIS, PC A02/MF AOl1. 

The fluidized bed incinerator and waste immobilization proc- 
esses are being developed to process various liquid and solid wastes 
that are generated by a nuclear facility. The versatility of the incin- 
erator liquid waste handling system has been enhanced by recent 
changes made in the pumping and related piping system. Tributyl 
phosphate-solvent incineration has been evaluated thoroughly using 
the pilot plant fluidized bed incinerator. Vitrified glass pellets were 
made to determine operating parameters of a resistance-heated reac- 
tor and to produce samples for testing. Procedures were developed 
for testing the product pellets. A simplified start-up procedure was 
devised as development continued on a second type of reactor, the 
Joule-heated melter. 


7021 (RFP—3082) Nuclear waste immobilization. Status 
report, October 1978-March 1979. Johnson, A.J.; Williams, 
P.M.; Ledford, J.A. (Rockwell International Corp., Golden, 
CO (USA). Rocky Flats Plant). 10 Dec 1980. Contract 
AC04-76DP03533. 12p. NTIS, PC A02/MF AOl. 

Immobilization of incinerator ash and other high-volume, 
low-density, transuranium-contaminated waste is being accom- 
plished using a bench-scale vitrification system. Samples of waste 
glass have been prepared with the system and are undergoing test- 
ing to measure thermal-shock resistance and mechanical durability. 
The samples have successfully passed a Department of Transporta- 
tion Special Form test. Thermal-shock resistance, as expected with 
glass, decreased notably after the initial shock. Title I design of the 
waste immobilization pilot plant has been completed and approved; 
Tital II design is presently underway. A Davis-Bacon evaluation to 
establish whether construction will be done by Plant maintenance 
or an outside contractor is now being completed. 


7022 (RHO-BWI-C—67) Preconceptual systems and 
equipment for plugging of man-made accesses to a repository 
in basalt. Taylor, C.L.; O’Rourke, J.E.; Allirot, D.; 
O'Connor, K. (Woodward-Clyde Consultants, San Francis- 
co, CA (USA)). Sep 1980. Contract AC06-77RL01030. 
416p. NTIS, PC Al8/MF AOl. 

This report presents results of a study leading to preconcep- 
tual designs for plugging boreholes, shafts, and tunnels to a nuclear 
waste repository in basalt. Beginning design criteria include a list of 
preferred plug materials and plugging machines that were selected 
to suit the environmental conditions, and depths, diameters, and ori- 
entations of the accesses to a nuclear waste repository in the Co- 
lumbia River basalts located in eastern Washington State. The envi- 
ronmental conditions are described. The fiscal year 1979-1980 Task 
II work is presented in two parts: preliminary testing of materials 
for plugging of man-made accesses to a repository in basalt (de- 
scribed in a separate report); and preconceptual systems and equip- 
ment for plugging of man-made accesses to a repository in basalt 
(described in this report). To fulfill the scope of the Task II work, 
Woodward-Clyde Consultants (WCC) was requested to: provide 
preconceptual systems for plugging boreholes, tunnels, and shafts in 
basalt; describe preconceptual borehole plugging equipment for 
placing the selected materials in man-made accesses; utilize the 
quality assurance program, program plan and schedule, and work 
plans previously developed for Task II; and prepare a preliminary 
report. 


7023 (UCRL—15297) Human factors analysis and 
design methods for nuclear waste retrieval systems. Volume 
II, A compendium of human factors design data. Casey, S.M. 
(comp.). (Anacapa Sciences, Inc., Santa Barbara, CA 
(USA)). Apr 1980. Contract W-7405-ENG-48, 280p. NTIS, 
PC A13/MF AOI. 

This document is a compilation of human factors engineering 
design recommendations and data, selected and organized to assist 
in the design of a nuclear waste retrieval system. Design guidelines 
from a variety of sources have been evaluated, edited, and expand- 
ed for inclusion in this document, and, where appropriate, portions 
of text from selected sources have been included in their entirety. 
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A number of human factors engineering guidelines for equipment 
designers have been written over the past three decades, each tai- 
lored to the needs of the specific system being designed. In the case 
of this particular document, a review of the preliminary human op- 
erator functions involved in each phase of the retrieval process was 
performed, resulting in the identification of areas of design empha- 
sis upon which this document should be based. Documents contain- 
ing information and design data on each of these areas were ac- 
quired, and data and design guidelines related to the previously 
identified areas of emphasis were extracted and reorganized. For 
each system function, actions were first assigned to operator and/or 
machine, and the operator functions were then described. Separate 
lists of operator functions were developed for each of the areas of 
retrieval activities - survey and mapping, remining, floor flange em- 
placement, plug and canister overcoring, plug and canister removal 
and transport, and CWSRS activity. These functions and the associ- 
ated man-machine interface were grouped into categories based on 
task similarity, and the principal topics of human factors design em- 
phasis were extracted. These topic areas are reflected in the con- 
tents of the 12 sections of this document. 


7024 (UCRL—15297(Vol.3)) Human factors analysis 
and design methods for nuclear waste retrieval systems. 
Volume III. User's guide for the computerized event-tree 
analysis technique. Casey, S.M.; Deretsky, Z. (Anacapa Sci- 
ences, Inc., Santa Barbara, CA (USA)). Aug 1980. Contract 
W-7405-ENG-48. 75p. NTIS, PC A04/MF AO1. 

This document provides detailed instructions for using the 
Computerized Event-Tree Analysis Technique (CETAT), a pro- 
gram designed to assist a human factors analyst in predicting event 
probabilities in complex man-machine configurations found in waste 
retrieval systems. The instructions contained herein describe how to 
(a) identify the scope of a CETAT analysis, (b) develop operator 
performance data, (c) enter an event-tree structure, (d) modify a 
data base, and (e) analyze event paths and man-machine system 
configurations. Designed to serve as a tool for developing, organiz- 
ing, and analyzing operator-initiated event probabilities, CETAT 
simplifies the tasks of the experienced systems analyst by organizing 
large amounts of data and performing cumbersome and time con- 
suming arithmetic calculations. The principal uses of CETAT in 
the waste retrieval development project will be to develop models 
of system reliability and evaluate alternative equipment designs and 
operator tasks. As with any automated technique, however, the 
value of the output will be a function of the knowledge and skill of 
the analyst using the program. 


7025 (UCRL—85006) Continuous-flow leach testing 
method for various nuclear waste forms. Coles, D.G. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Na- 
tional Lab.). 4 Dec 1980. Contract W-7405-ENG-48. 3lp. 
(CONF-801206—7). NTIS, PC A03/MF AO1. 

From ORNL conference on the leachability of radioactive 
solids; Gatinburg, TN, USA (9 Dec 1980). 

Nuclear waste is planned to be buried in deep geological re- 
positories. If these repositories were ever invaded by ground water, 
the waste form could be corroded and the nuclear waste released to 
the surrounding geologic medium. The rate at which this flowing 
ground water corrodes the waste form can be studied using the 
Lawrence Livermore National Laboratory's single-pass continuous- 
flow leaching test. This repository-relevant leaching test places the 
waste form of interest into a flowing stream of leachant. The flow 
rates can be set to approximate the low flow rates encountered in 
actual aquifers. The leachant contacts the waste only once and then 
exits the cell where it is collected and analyzed. Such a scheme 
avoids potential solution saturation problems encountered with 
static tests. The composition of leachants used with this test has 
ranged from saturated salt brine to distilled water. Temperature has 
been varied from 25°C to 75°C. These values cover the range of 
ambient temperatures expected at depths of 2 to 3 km. This test was 
designed to reproduce conditions of a flooded repository in the lab- 
oratory. The testing methodology is discussed as well as examples 
of data obtained from leaching a variety of waste forms under var- 
ious conditions. 


7026 Scientific basis for nuclear waste management. 
Northrup, C.J.M. Jr. (ed.). New York, NY; Plenum Press 
(1980). 953p. (CONF-791112—(Vol.1)). 
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From Materials Research Society annual meeting; Boston, 


MA, USA (26 Nov 1979). 
The Symposium on the Scientific Basis for Nuclear Waste 


Management was held in the fall of 1979 in Boston, Massachusetts 
where 110 papers were presented. These span many of the areas of 
nuclear waste management, from the processes that produce the 
wastes to the production and characterization of various potential 
waste forms, the materials behavior of various engineered barriers, 
the nature of the repository and its response to the nuclear wastes, 
and, finally to our predictive capability for assessing the conse- 
quences of emplacing wastes in repositories. These detailed techni- 
cal papers are prefaced by a short series of overview papers which 
discuss current policies, activities and criteria for nuclear waste 
management. Individual abstracts were prepared. 


7027 Remarks about Department of Energy policy on 
high-level nuclear waste management. Oertel, G.K. (Dept. of 
Energy, Washington, DC). pp 1-4 of Scientific basis for nu- 
clear waste management. Northrup, C.J.M. Jr. (ed.). New 
York, NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

The Interagency Review Group (IRG) offered options on 
two issues, the strategy for the development of National high level 
waste repositories and the scope and timing of the Waste Isolation 
Pilot Plant (WIPP). A Presidential position on both of these issues 
is expected to be part of a Presidential policy statement on nuclear 
waste management that will be issued in the near future. In the in- 
terim, the policy recommendations of the IRG in other areas will 
be implemented. Since final processing of defense waste has been 
deferred for three decades, the IRG also recommends that remedial 
action, including immobilization of the waste, should begin as soon 
as practicable. This approach to immobilization permits technical 
conservatism by maintaining options on waste forms and geologic 
media without further deferral of the design and construction of a 
first immobilization plant that could begin to operate no sooner 
than the late 1980's. Unlike some national and international organi- 
zations represented at this meeting, the United States is not commit- 
ted either to salt as the repository medium or to glass as the waste 
form. On the other hand, there is no reason to rule out either salt 
or glass for all types of radioactive waste. Instead, the systems ap- 
proach expected to apply will consider waste properties, waste 
form, packaging, repository engineering, geologic medium, and 
other relevant factors in tailoring waste types and disposal sites to 
each other. 


7028 Characterization of weathered glass by analyzing 
ancient artifacts. Kaplan, M.F. (Analytic Science Corp., 
Reading, MA). pp 85-92 of Scientific basis for nuclear waste 
management. Northrup, C.J.M. Jr. (ed.). New York, NY; 
Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

Ancient artifacts, having been buried for significant periods 
of time, can be viewed as outcomes in long-term durability experi- 
ments. This study focuses on ancient man-made glass - a material 
which came into use about 3500 years ago. The weathering prod- 
ucts found on these glasses are described and a method for correlat- 
ing them with glass composition is presented. Relevance to current 
work on vitrified nuclear waste forms is discussed. 


7029 Resistance of high-level waste materials to dissolu- 
tion in aqueous media. Flynn, K.F.; Jardine, L.J.; Steindler, 
M.J. (Argonne National Lab., IL). pp 103-108 of Scientific 
basis for nuclear waste management. Northrup, C.J.M. Jr. 
(ed.). New York, NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

Results from the studies of the rate of destruction by aque- 
ous media of proposed barrier materials as well as the rate of leach- 
ing from proposed matrix materials are reported. A neutron activa- 
tion analysis technique has been used exclusively for these meas- 
urements. Modest thicknesses of barrier material are adequate for 
thousand year security against water intrusion. The effect of tem- 
perature on the leach rate of the glass matrices studied is shown to 
be the predominant variable associated with the leaching medium. 
Conclusions based on the observed results are drawn. 
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7030 Microscopic approach for the simulation of radio- 
active waste storage in glass. Dran, J.C. (Laboratoire Rene 
Bernas, Orsay, France); Langevin, Y.; Maurette, M.; Petit, 
J.C. pp 135-140 of Scientific basis for nuclear waste man- 
agement. Northrup, C.J.M. Jr. (ed.). New York, NY; 
Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

Leaching of samples externally irradiated with low energy 
(~ 1 keV/nucleon) heavy ions shows that the accumulation of a- 
recoils in glass can drastically reduce the life-time of waste storage 
glasses in geological environments against complete dissolution by 
ground water solutions. 


7031 Devitrification of nuclear waste glasses. Turcotte, 
R.P.; Wald, J.W.; May, R.P. (Battelle Pacific Northwest 
Labs., Richland, WA). pp 141-146 of Scientific basis for nu- 
clear waste management. Northrup, C.J.M. Jr. (ed.). New 
York, NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

Devitrification studies of waste glasses are undertaken for a 
variety of reasons, but mainly to determine processing conditions 
through which significant crystallization can be avoided. The first 
detailed kinetic study by Turcotte and Wald (Devitrification Be- 
havior in a Zinc Borosilicate Nuclear waste Glass, PNL-2247, Pa- 
cific Northwest Laboratory, March 1978) demonstrated that al- 
though behavior is complex, the kinetics follow expected trends, 
based on simple theoretical models of simple glasses. 


7032 High-level waste vitrification product characteriza- 
tion. Bryan, G.H.; Bjorklund, W.J.; Kuhn, W.L. (Battelle 
Pacific Northwest Labs., Richland, WA). pp 147-154 of Sci- 
entific basis for nuclear waste management. Northrup, 
C.J.M. Jr. (ed.). New York, NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 


MA, USA (26 Nov 1979). 
The Nuclear Waste Vitrification Project (NWVP) was con- 


ducted to provide a demonstration of the vitrification of high-level 
liquid waste (HLLW) from spent fuel discharged from an operating 
LWR. The scope of NWVP included the design, installation, and 
operation of a small-scale plant preparing actual HLLW for vitrifi- 
cation, and waste solidification by operation of a previously used 1 
tU/day spray calciner in-can melter vitrification system. The 
HLLW was vitrified in two 20.3-cm-(8-in.-) diameter by 2.44-m-(8- 
ft-) long canisters. Non-destructive testing of the first canister of 
high level waste glass has indicated very little in the way of unex- 
pected behavior. The glass appears to be uniform with no large an- 
omaies noted. Non-destructive testing of the second canister is in- 
complete at this time; however, tests have not indicated any unex- 
pected or unusual results. Further testing by destructive methods 
(e.g., core drilling for an interior view of the glass within the canis- 
ter, core sampling for determining density, crystallinity, microscop- 
ic homogeneity, mechanical conditions, etc., and leach tests to pro- 
vide fundamental information about leach kinetics and equilibria, 
etc.) will yield more specific information on the glass. Until such 
time as these tests are complete, a full comparison of expected and 
obtained product cannot be made. 


7033 Statistically designed study of a nuclear waste 
glass system. Chick, L.A.; Piepel, G.F.; Gray, W.J.; Mel- 
linger, G.B.; Barnes, B.O. (Battelle Pacific Northwest Labs., 
Richland, WA). pp 175-181 of Scientific basis for nuclear 
waste management. Northrup, C.J.M. Jr. (ed.). New York, 
NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

This paper discusses studies performed on a somewhat re- 
stricted glass matrix with 11 oxide components selected for the pur- 
pose of verifying the applicability of newly developed statistical 
design and analysis techniques. Properties measured and modeled 
for this study include those of the melt at high temperature (shear 
viscosity, electrical conductivity and volatility) and those of the 
final product in solid form (devitrification products; weight loss by 
chemical attack in distilled water, buffered pH 9 slution and buf- 
fered pH 4 solution; and chemical analysis of ions leached into dis- 
tilled water). This paper discusses one processing property (volatil- 
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ity) and one immobilization property (weight loss in pH 4 solution). 
The statistical experimental design and approximation modeling 
techniques employed in this study have been demonstrated to be ef- 
fective in yielding empirical understanding and predictive capability 
of the effect of composition on properties of complex glasses. Gen- 
eral agreement between the component effects predicted by model- 
ing of independent sets of data lends credence to the results. Fur- 
ther work must include crystalline phases as part of the defined 
compositions so that the effects of components which form the 
crystals can be better understood. 


7034 Hydrothermal interaction of simulated nuclear 
waste glass in the presence of basalts. Scheetz, B.E.; Komar- 
neni, S.; Smith, D.K.; Anderson, C.A.F.; Atkinson, S.D.; 
McCarthy, G.J. (Pennsylvania State Univ., University 
Park). pp 207-214 of Scientific basis for nuclear waste man- 
agement. Northrup, C.J.M. Jr. (ed.). New York, NY; 
Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

The present study was initiated to examine the effects of the 
presence of basalt on the alteration of a simulated nuclear waste 
glass under the static, closed-system hydrothermal conditions. One 
important result of these experiments is the verification of the 
oxygen buffering capacity of the ferrous/ferric content of the basalt 
and its effect on the uranium component of the waste glass. Where 
the glass was the most reactive material, as in the experiments with 
solids of low surface area, weeksite was formed, indicating that the 
U® content was not effectively reduced. However, where the sur- 
face area was large, the U®™ component was reduced, preventing 
the formation of weeksite. The solid phase characterization has re- 
vealed several compounds from the long duration runs that were 
not observed in products of the shorter runs. New phases such as 
quartz, orthoclase, pollucite and willemite were found. The pres- 
ence of these phases may be indicative of a closer approach to equi- 
librium, or at least an indication of phases which are more stable in 
the presence of basalt than in its absence. Chemical analyses of the 
solutions indicated that the percentages of Cs released from glass 
into solution at 100° or 300°C increased by a factor of 2 to 4, while 
Sr, Ba, Ca, Na and Si seem to have decreased to various extents in 
the presence of basalt. The principal conclusion which results from 
these studies is that basalt has a marked influence on the hydrother- 
mal alteration behavior of the glass waste form. Not only does it 
cause new solid phases to form, but it also modifies the solution 
chemistry significantly. In particular, it seems to increase the 
amount of Cs which is taken into solution, a result which requires 
more careful investigation. 


7035 Improved glass compositions for immobilization of 
SRP waste. Plodinec, M.J. (E.I. duPont de Nemours and 
Co., Aiken, SC). pp 223-229 of Scientific basis for nuclear 
waste management. Northrup, C.J.M. Jr. (ed.). New York, 
NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

The effects of frit composition on both process and product 
quality were studied in detail. The processing variables studied 
were viscosity and waste solubility (primarily ferrite solubility); the 
product quality variables studied were leachability, and devitrifica- 
tion during cooling. Based on these tests, two improved frits were 
designed. 


7036 Temperature dependence for hydrothermal reac- 
tions of waste glasses and ceramics. Westsik, J.H. Jr.; Shade, 
J.W.; McVay, G.L. (Battelle Pacific Northwest Labs., Rich- 
land, WA). pp 239-248 of Scientific basis for nuclear waste 
management. Northrup, C.J.M. Jr. (ed.). New York, NY; 
Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

Samples of simulated high-level waste glasses, supercalcine, 
SYNROC-B and the natural glass were leached three days in deion- 
ized water. The test temperatures were 25°, 50°, 100°, 150°, 250° 
and 350°C, except that the SYNROC was not tested at below 
100°C. Each sample was placed in a Hastelloy autoclave with 100 
ml of deionized water, giving solution-volume-to-sample-surface- 
area ratios of between 12 and 17 cm. The autoclaves were pressur- 
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ized with nitrogen so that the operating pressure at temperature 
was 13.8 MPa (2000 psi) - except at 350°C, when the pressure was 
16.9 MPa (2450 psi). After the tests, the solutions were chemically 
analyzed using the inductive-coupled plasma spectrometer and the 
atomic adsorption spectrometer. Each waste form sample was sec- 
tioned and examined optically and with the scanning electron mi- 
croscope with an energy-dispersive x-ray attachment. This study 
shows that simulated high level waste glasses, supercalcine and 
SYNROC exhibit similar leaching behaviors in hydrothermal envi- 
ronments. The ceramics show a smaller temperature dependence 
than do the glasses. At temperatures above 250°C, the ceramics 
show lower releases; but below 250°C, where we expect actual re- 
pository temperatures to lie, releases from the waste glasses are 
lowest. The actual temperature relationship observed depends on 
the elements studied. The chemistry of the element, changes in the 
solution properties and secondary reactions all influence the release 
of elements from the waste forms. 


7037 Alternative waste forms: a comparative study. 
Rusin, J.M.; Wald, J.W.; Lokken, R.O. (Battelle Pacific 
Northwest Labs., Richland, WA). pp 255-264 of Scientific 
basis for nuclear waste management. Northrup, C.J.M. Jr. 
(ed.). New York, NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

A characterization study utilizing comparative tests has been 
conducted to assess product inertness of alternative waste form ma- 
terials, having evaluated at this point four basic product types: sin- 
tered ceramics, glass ceramics, glass and concrete. The seven spe- 
cific waste form materials studied represent simulated nuclear waste 
loading of 5% to 100%, processed between room temperature and 
1200°C and subjected to characterization tests including phase anal- 
ysis, microstructure, compression testing, volatility and leach test- 
ing. Significant conclusions based upon the results obtained to date 
are: sintered calcine waste form PW-9 does not retain Na, Mo and 
Cs when leached 90°C and, in fact, does not remain a solid; glass 
and supercalcine are alike under both hydrous and hydrothermal 
leach conditions with glass exhibiting a greater retention of sodium 
and molybdenum, supercalcine having a greater retention of 
cesium, and both forms approximately equal in strontium retention; 
volatility measurements indicate that an order of magnitude de- 
crease in volatility occurs when a calcine waste form is incorporat- 
ed in a crystalline or glassy host; glass 76-68 is superior to supercal- 
cine SPC-5B in retention of volatiles below 1100°C because of the 
high release of Na from SPC-5B, however, as the temperature ap- 
proaches or exceeds the glass melt temperature, volatile losses of 
the glass equal or exceed that of SPC-5B; glass 76-68 and supercal- 
cine SPC-5B have high compressive strengths when compared to 
sintered PW-9 and cement products. This is apparently due to a 
stronger continuum bond resulting from a glassy matrix or crystal- 
line ingrowth over a simple mechanical agglomeration of particles. 


7038 Monazite and other lanthanide orthophosphates as 
alternate actinide waste forms. Boatner, L.A.; Beall, mes 
Abraham, M.M.; Finch, C.B.; Huray, P.G.; Rappaz, M. 
(Oak Ridge National Lab., TN). pp 289-296 of Scientific 
basis for nuclear waste management. Northrup, C.J.M. Jr. 
(ed.). New York, NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

The object of the present investigation is to evaluate an al- 
ternate means of actinide containment which is potentially superior 
to encapsulation in borosilicate glass. The mineral monazite, which 
is a mixed lanthanide-actinide orthophosphate [i.e., (Ce, La, Nd, 
Th, U)PQ,] of varying composition, is a crystalline material with 
established chemical and physical stability when subjected to natu- 
ral geological conditions over extremely long time periods. Addi- 
tionally, since monazite is a natural source of the actinides Th and 
U, it has been subjected to radiation damage (including a-particle 
damage) during its natural lifetime, and the continued maintenance 
of its physical and chemical integrity is evidence of its intrinsic 
resistance to radiation. In view of these obviously desirable charac- 
teristics, a series of investigations of the physical and chemical 
properties of both natural monazite and the related, synthetically 
produced lanthanide orthophosphates has been undertaken. These 
investigations have included the usual applied studies such as leach 
testing under various conditions and the consolidation of precipitat- 
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ed orthophosphate powders by hot pressing as well as more funda- 
mental determinations of the valence states and site symmetry of 
the actinide impurities. The details of this work are presented. 


7039 Crystal chemistry and phase relations in the syn- 
thetic minerals of ceramic waste forms. I. Fluorite and mona- 
zite structure phases. McCarthy, G.J. (North Dakota State 
Univ., Fargo); Pepin, J.G.; Davis, D.D. pp 297-306 of Sci- 
entific basis for nuclear waste management. Northrup, 
C.J.M. Jr. (ed.). New York, NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

Crystal chemistry and recently determined phase relations 
data on synthetic fluorites and monazites are discussed in context of 
designing synthetic minerals for high level waste ceramics. 


7040 Low temperature ceramic waste form: character- 
ization of monazite cement composites. Roy, D.M.; Scheetz, 
B.E.; Wakeley, L.D.; Atkinson, $.D. (Pennsylvania State 
Univ., University Park). pp 343-349 of Scientific basis for 
nuclear waste management. Northrup, C.J.M. Jr. (ed.). New 
York, NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

Experiments were designed to study the solidification of 
monazite, in which Nd simulates rare earths and actinides, in a ce- 
mentitious matrix. The initial results of these experiments are en- 
couraging. Detailed scanning electron microscopy examination of 
the composite waste form suggests that the monazite phase is being 
bound into the matrix. No interactions across the grain boundaries 
were observed, but some exchange might be anticipated with the 
minor amount of calcium phosphate present in the cement with 
prolonged curing at elevated temperature and pressure. No detect- 
able Nd or P was found in the solution analyses for these experi- 
ments after a severe accelerated leach treatment at 473°K (200°C) 
for 28 days, which is also very encouraging. 


7041 Clay mineral-brine interactions during evaporite 
diagenesis: lanthanide distribution in WIPP samples. Regis- 
ter, J.K. (Univ. of New Mexico, Albuquerque); Brookins, 
D.G.; Register, M.E.; Lambert, S.J. pp 445-452 of Scientific 
basis for nuclear waste management. Northrup, C.J.M. Jr. 
(ed.). New York, NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

In order to study the behavior of clay minerals considered 
for overpack in salt media, the detrital clay minerals were examined 
by sannning electron microscopy (SEM), neutron activation analy- 
sis (NAA), X-ray diffraction (XRD) and supporting techniques. 
While special emphasis is placed on lanthanide elements, data for 
other trace and some major elements are reported as well. Fourteen 
samples were selected which, from SEM and XRD examination, 
showed clear evidence for some interaction between clay minerals 
and brine. These analyses were undertaken to help establish a data 
base for clay minerals which have been immersed in an evaporite 
brine solution. It was also felt that the trace element data would be 
of use in explaining possible reactions between clay minerals used 
as overpack and brines formed at or near a canister interface. Fur- 
ther, to understand the geochemical systematics of the evaporite 
rocks of the Delaware Basin, it is desirable to determine the effec- 
tiveness of clay minerals as ion exchange scavengers. The studies 
revealed the following: trace element concentrations, exclusive of 
the lanthanides, for the clay minerals are significantly higher than 
for both anhydrites and polyhalites; where local concentrations of 
trace elements are noted in the evaporites, these are due to inclu- 
sions of very small amounts of clay minerals and/or oxide coatings 
on evaporite grains; lanthanide distribution patterns for the clay 
minerals are very close to the pattern for pelagic sediments but sig- 
nificantly different from the sea water pattern; and despite the alter- 
ations of the original smectites during the formation of chlorite- 
saponite, the essential trace element chemistry of the clay minerals 
is preserved. 
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7042 Thermal gradient migration of fluid inclusions in 
single crystals of salt from the waste isolation pilot plant site 
(WIPP). Roedder, E.; Belkin, H.E. (Geological Survey, 
Reston, VA). pp 453-464 of Scientific basis for nuclear 
waste management. Northrup, C.J.M. Jr. (ed.). New York, 
NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 


MA, USA (26 Nov 1979). 
Selected salt single crystals from core samples of bedded salt 


from the WIPP site have been tested to determine the rate of mi- 
gration of their liquid-filled (fluid) inclusions in thermal gradients. 
Gradients of 1.5°C.cm™', maintained for periods of 3 to 10 days, at 
ambient temperatures of 108° to 260°C, resulted in rates of move- 
ment of 1.2 to 5.4 cm.y~' for cubic inclusions 1 mm on an edge. 
Inclusions 0.1 mm on an edge moved only ~ 30% as fast. Increase 
in ambient temperature and/or gradient increased the rate, in ap- 
proximately direct proportion. The migration rate for inclusions in 
different parts of a given sample, however, may vary by a factor of 
3, for unknown reasons, and some other interesting observed phe- 
nomena are still unexplained. 


7043 Long-term stability of evaporite minerals: geoch- 
ronological evidence. Brookins, D.G.; Register, J.K.; Regis- 
ter, M.E.; Lambert, S.J. (Univ. of New Mexico, Albuquer- 
que). pp 479-486 of Scientific basis for nuclear waste man- 
agement. Northrup, C.J.M. Jr. (ed.). New York, NY; 
Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 


MA, USA (26 Nov 1979). 
Our recommended Rb-Sr isochron date for potash-ore for- 


mation, and the minimum date of sedimentation for the Salado and 
Castile Formations of southeastern New Mexico is 214 +- 15 
MYBP (millions of years before the present). This data indicates 
that these evaporite rocks have remained closed systems since pre- 
200 MYBP. Our recommended date for major polyhalite formation 
is 208 +- 10 MYBP. This date includes a polyhalite inclusion from 
a rubble chimney and from highly distorted beds near the chimney 
from the Mississippi Chemical Corporation Mine which in turn in- 
dicate a lack of large amounts of water accompanying the forma- 
tion of the rubble chimney. Polyhalite-sylvite (+- halite) mixtures 
yield post-200 MYBP dates due to loss of *°Ar; this is consistent 
with the work of many other investigators. Polyhalite from the 
contact zone of a 32 +- IMYBP amprophyre dike intrusive into 
the evaporites approximately 70 kilometers southeast of the WIPP 
site yields a K-Ar date of 21.4 +- 0.8 MYBP; this confirms the ap- 
plication of K-Ar dating of polyhalites to trace post-formational 
events in the evaporative sequence. The forty one data with very 
low (i.e. less than 0.1) *7Rb/®*Sr ratios yield initial (°7Sr/**SR)) = 
0.7086 +- 0.0014. This value is within the limits of that for Permian 
sea water. Rb-Sr dating of detrital clay minerals indicate an appar- 
ent age of 390 +- 77 MYBP which is interpreted to indicate incom- 
plete clay mineral-brine interaction during sedimentation and dia- 
genesis. Earlier suggestions for more-or-less continuous and signifi- 
cant alkali-alkaline earth migration post-200 MYBP is refuted by 
our work. Instead we propose that the evaporites have remained 
closed to Rb and Sr snce pre-200 MYBP as indicated by the Rb-Sr 
work and supported by the K-Ar polyhalite dates. This in turn is 
favorably interpreted as to the suitability of the WIPP site evapor- 
ites for retention of radioactive wastes. 


7044 Shale rocks as nuclear waste repositories: hydro- 
thermal reactions with glass, ceramic and spent fuel waste 
forms, Freeborn, W.P.; Zolensky, M.; Scheetz, B.E.; Ko- 
marneni, S.; McCarthy, G.J.; White, W.B. (Pennsylvania 
State Univ., University Park). pp 499-506 of Scientific basis 
for nuclear waste management. Northrup, C.J.M. Jr. (ed.). 
New York, NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 


MA, USA (26 Nov 1979). 
Four waste forms, simulated PW 7a calcine, PNL 76-68 bor- 


osilicate glass, an SPC-2 supercalcine ceramic and two simulated 
spent fuels were mixed with deionized water and one of six refer- 
ence shales. These mixtures were reacted at 100 to 400°C at a pres- 
sure of 30 MPa. At the end of the reaction period, the runs were 
quenched, the capsules opened and the contents analyzed. Observa- 
tions of the residual solid products were made with the scanning 
electron microscope, and phases were identified by x-ray diffrac- 
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tion. Prototype nuclear waste materials were found to react with 
shale rocks in the presence of water to form at least 20 reaction 
product phases. These materials act to buffer or control the further 
release of radionuclides beyond the immediate reaction zone. In 
particular, aluminosilicate minerals act as scavengers for cesium and 
strontium which become immobilized as pollucite, powellite, and 
feldspar. Uranium and by implication transuranic chemistry is 
strongly influenced by the redox characteristics of the accessory 
minerals in the rock. In essence, shales act as chemical barriers as 
well as physical barriers to the migration of radionuclides from the 
immediate vicinity of a waste canister. 


7045 Hydrogeologic characteristics of fractured rocks 
for waste isolation: the Stripa experience. Gale, J.E. (Univ. 
of Waterloo, Ontario); Quinn, O.; Wilson, C.; Forster, C.; 
Witherspoon, P.A.; Jacobson, L. pp 507-518 of Scientific 
basis for nuclear waste management. Northrup, C.J.M. Jr. 
(ed.). New York, NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

The main purposes of this paper are to describe the ap- 
proach being taken to assess the directional permeabilities of the 
fractured granite at the Stripa Mine, to present typical results from 
the bore hole testing program and to discuss the implications of 
these field test results for nuclear waste storage in fractured rocks. 
The results of borehole tests in fractured rocks are subject to 
widely different interpretations. Based on the results of the bore- 
hole testing program at Stripa the volumes of water moving 
through the fractured granite appears to be very small. Any at- 
tempt at calculating the rate at which the water is moving through 
the granite requires a systematic approach that involves a thorough 
analysis and integration of the basic fracture geometry and hydrol- 
ogy data. At Stripa this attempt will be supported by numerical 
modelling efforts designed to integrate the physical hydrology data 
with the results of the groundwater geochemistry and isotopic stud- 
ies. Also the results of the large scale rock mass seepage study in 
the ventilation drift at Stripa will serve as a means of checking the 
accuracy and applicability of the approach outlined in this paper to 
the study of the hydrology of fractured rocks. 


7046 Geochemistry, origin and age of groundwaters in 
the Stripa (Sweden) test mine. Fritz, P.; Barker, J.F.; Gale, 
J.E. (Univ. of Waterloo, Ontario). pp 543-552 of Scientific 
basis for nuclear waste management. Northrup, C.J.M. Jr. 
(ed.). New York, NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

Environmental isotope and chemical analyses on waters col- 
lected at various depths from water-bearing fracture systems in the 
granitic pluton show that different types of groundwater are pres- 
ent. Shallow groundwaters (<100 m depth) are modern and infil- 
trated locally. They are characterized by a low TDS (total dis- 
solved solids) content but by a variable composition which depends 
on the local geology. Deeper groundwaters show higher salinities. 
Expressed through Cl” analyses, values rise from <10 mg/L CI in 
shallow groundwaters to ~ 500 mg/L at depth. Elsewhere, it has 
been postulated that such increases were due to the presence of 
small amounts of fossil seawater, and a similar explanation cannot 
be totally excluded for the Stripa groundwaters. Any alternate ex- 
planation which does not invoke the presence of seawater must also 
rely on geochemical evolutions over long timespans. Environmental 
isotope analyses support this argument; '*O and *H contents show 
that the deep waters infiltrated during a colder climatic period and 
& '°C values indicate that this occurred through a soil cover and 
not during glaciation. Groundwater age determinations were at- 
tempted using '*C and elements of the uranium decay series. Al- 
though it was not possible to obtain absolute ages, all techniques 
indicate that these waters are many thousands of years old. This im- 
plies that the hydraulic sink generated through the mining activities 
in preceding centuries was not able to drain these waters either be- 
cause the reservoirs are enormously big or because the horizontal 
conductivity of the fracture systems is limited. Studies are in prog- 
ress to test these hypotheses. 
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7047 Recent studies on radiation damage formation in 
synthetic NaCl and natural rock salt for radioactive waste 
disposal applications. Swyler, K.J.; Klaffky, R.W.; Levy, 
P.W. (Brookhaven National Lab., Upton, NY). pp 553-560 
of Scientific basis for nuclear waste management. Northrup, 
C.J.M. Jr. New York, NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

Radiation damage formation in naturai rock salt is described 
as a function of irradiation temperature and plastic deformation. F- 
center formation decreases with increasing temperature while sig- 
nificant colloidal sodium formation occurs over a restricted tem- 
perature range around 150°C. Plastic deformation increases colloid 
formation; it is estimated that colloid concentrations may be in- 
creased by a factor of 3 if the rock salt near radioactive waste dis- 
posal canisters is heavily deformed. Optical bandshape analysis indi- 
cates systematic differences between the colloids formed in synthet- 
ic and natural rock salts. 


7048 Tc, Pb and Ru migration around the Oklo natu- 
ral fission reactors. Gancarz, A. (Los Alamos Scientific 
Lab., NM); Cowan, G.; Curtis, D.; Maeck, W. pp 601-608 
of Scientific basis for nuclear waste management. Northrup, 
C.J.M. Jr. (ed.). New York, NY; Plenum Press (1980). 

From Materials Research Society annual meeting: Boston. 
MA, USA (26 Nov 1979). 

This work demonstrates the utility of the Oklo uranium ore 
deposit and natural fission reactors as a long time scale analogue for 
man-made radioactive waste repositories. It has been shown that 
the ores and nearby rocks were open to the loss and gain of ®Tc. 
ruthenium, and lead relative to uranium. Identified regions of ele- 
ment deficiencies and those which are correspondingly enriched are 
separated by less than 10 meters. However, more extensive sam- 
pling is required to define the overall extent of the element migra- 
tion. Element fractionation took place on at least two vastly differ- 
ent time scales; °°Tc was fractionated from ruthenium within one 
million years of the end of reactor criticality. Lead-uranium frac- 
tionation has been ongoing for most of the two billion years since 
the ores were formed. Diffusion loss of lead from host uraninite ap- 
pears to be an important process in the fractionation of lead from 
uranium. 


7049 Asphalt emulsion sealing of uranium mill tailings. 
Hartley, J.N.; Koehmstedt, P.L.; Esterl, D.J. (Battelle Pacif- 
ic Northwest Labs., Richland, WA). pp 681-688 of Scientif- 
ic basis for nuclear waste management. Northrup, C.J.M. Jr. 
(ed.). New York, NY; Plenum Press (1980). 

From Materials Research Society annual mecting; Boston. 


MA, USA (26 Nov 1979). Ande 
The use of asphalt emulsion to contain radon and radium in 


uranium tailings is being investigated at the Pacific Northwest Lab- 
oratory. Results of these studies indicate that a radon flux reduction 
of greater than 99% can be obtained using either a poured-on/ 
sprayed-on seal (3.0 to 7.0 mm thick) or an admix seal (2.5 to 15.2 
cm thick) containing about 18 wt % residual asphalt. A field test 
was carried out at the Grand Junction tailings pile in order to dem- 
onstrate the sealing process. A reduction in radon flux ranging from 
4.5 to greater than 99% (76% average) was achieved using a 15.2 
cm (6 in.) admix seal with a sprayed-on top coat. A hydrostatic sta- 
bilizer was used to apply the admix. This was followed by compac- 
tion to form the radon seal. Overburden was applied to provide a 
protective soil layer over the seal. Included in part of the overbur- 
den was a herbicide to prevent root penetration. 


7050 Waste isolation performance assessment: a status 
report. Burkholder, H.C. (Battelle Memorial Inst., Colum- 
bus, OH). pp 689-702 of Scientific basis for nuclear waste 
management. Northrup, C.J.M. Jr. (ed.). New York, NY; 
Plenum Press (1980). 

From Materials Research Society annual meeting: Boston. 


MA, USA (26 Nov 1979). 
The assessment of system performance following emplace- 


ment of the waste is a key activity in the development of nuclear 
waste isolation systems. The assessment results provide a technical 
basis for decisions concerning site selection, repository design. 
package design, and system acceptability, and they bear directly on 
the central issue of nuclear waste isolation, Do the proposed isola- 
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tion systems sufficiently protect humans from the waste. The objec- 
tive of this paper is to describe the performance assessment prob- 
lem, outline general approaches to its solution, and describe the 
status of the development, verification, and application of perform- 
ance assessment technology. The objective of nuclear waste isola- 
tion performance assessment is to evaluate the effectiveness of nu- 
clear waste isolation systems in preventing adverse radiological ef- 
fects to present and future humans and their environments. 


7051 Ion migration in ocean sediments: subseafloor ra- 
dioactive waste disposal. Nuttall, H.E.; Ray, A.K.; Davis, 
E.J. (Univ. of New Mexico, Albuquerque). pp 703-710 of 
Scientific basis for nuclear waste management. Northrup, 
C.J.M. Jr. (ed.). New York, NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

In this study of seabed disposal, analytical ion transport 
models were developed and used to elucidate ion migration 
through ocean sediments and to study the escape of ions from the 
ocean floor into the water column. An unsteady state isothermal 
diffusion model was developed for the region far from the canister 
to examine the effects of ion diffusion, adsorption, radioactive 
decay, sediment thickness and canister position. Analytical solutions 
were derived to represent the transient c»ncentration profiles 
within the sediment, ion flux and the ion discharge rate to the 
water column for two types of initial conditions: instantaneous dis- 
solution of the canister and constant canister leakage. Generalized 
graphs showing ion migration and behavior are presented. 


7052 Complex relationship between groundwater veloc- 
ity and concentration of radioactive contaminants. Kaszeta, 
F.E.; Bond, F.W. (Battelle Pacific Northwest Lab., Rich- 
land, WA). pp 739-745 of Scientific basis for nuclear waste 
management. Northrup, C.J.M. Jr. (ed.). New York, NY; 
Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

This paper uses the results from the Multi-component Mass 
Transport model to examine the complex interrelationship between 
groundwater velocity and contaminant dispersion, decay, and retar- 
dation with regard to their influence on the contaminant concentra- 
tion distribution as it travels through the geosphere to the bio- 
sphere. The rate of transport of contaminants through the geos- 
phere is governed by groundwater velocity, leach rate, and con- 
taminant retardation. The dominant characteristics of the contami- 
nant concentration distribution are inherited during leaching and 
modified during transport by dilution, dispersion and decay. For a 
hypothetical non-decaying, non-dispersing contaminant with no re- 
tardation properties, the shape of the source term distribution is 
governed by the groundwater velocity (dilution) and leach rate. 
This distribution remains unchanged throughout transport. Under 
actua' conditions, however, dispersion, decay and retardation 
modify the concentration distribution during both leaching and 
transport. The amount of dispersion is determined by the distance 
traveled, but it does have a greater peak-reducing influence on 
spiked distributions than square-shaped distributions. Decay acts as 
an overall scaling factor on the concentration distribution. Retarda- 
tion alters the contaminant travel time and therefore indirectly in- 
fluences the amount of dilution, dispersion and decay. Simple rela- 
tionships between individual parameters and groundwater velocity 
as they influence peak concentration do not exist. For those cases 
where the source term is not solubility-limited and flow past the 
waste is independent of regional hydrologic conditions, a threshold 
concentration occurs at a specific groundwater velocity where the 
effects of dilution balance those of dispersion and decay. 


7053 Kinetic effects on radionuclide transport of 
groundwater. Levine, H.S. (Sandia Labs., Albuquerque, 
NM). pp 747-752 of Scientific basis for nuclear waste man- 
agement. Northrup, C.J.M. Jr. (ed.). New York, NY; 
Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

A general description of the transport of radionuclides in 
porous geomedia was formulated. A mass conservation equation for 
each phase and kinetic expressions for all the sources and sinks in 
the system were used. Although the system of equations formulated 
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is relatively complex, the kinetic approach taken provides a more 
complete description of the transport process. This formulation may 
be simplified to the current equilibrium sorption model by assuming 
ion exchange kinetics are more rapid than bulk fluid flow, adsorp- 
tion follows a linear isotherm, and all other geochemical interac- 
tions - remineralization, precipitation, etc. - may be ignored. The 
more complete formulation presented here, however, may be more 
realistic in modeling radionuclide transport processes where adsorp- 
tion isotherms are nonlinear and ion exchange kinetics are extreme- 
ly slow. Further, experimentally determined rate constants and hy- 
drologic data may be used in this formulation to identify rate deter- 
mining steps and ranges for system parameters that may control the 
radionuclide transport process. 


7054 Application of geometric probability to the exist- 
ence of faults in anisotropic media. Cranwell, R.M. (Sandia 
Labs., Albuquerque, NM); Donath, F.A. pp 787-794 of Sci- 
entific basis for nuclear waste management. Northrup, 
C.J.M. Jr. (ed.). New York, NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

Three primary aspects of faults which relate to their poten- 
tial for degradation of a repository site are: the possibility of an ex- 
isting but undetected fault intersecting the repository site; the po- 
tential for a new fault occurring and propagating through the re- 
pository site; the ability of any such fault to transmit groundwater. 
Given that a fault might be present in the region surrounding the 
site, the probability that it intersects the site depends primarily on 
its orientation and on the density of faulting in the area. Once these 
parameters are known, a model can be developed to determine the 
probability that an existing but undetected fault will intersect the 
repository site. Similar techniques can be used to estimate the po- 
tential for new faults occurring and intersecting site, or intersection 
from propagation along existing faults. However, additional data in- 
cludng in situ stress measurements and records of seismic activity 
would be needed. One can estimate the stress level at which the 
strength in the surrounding media will be exceeded, and thus deter- 
mine a time-dependent probability of movement along a pre-exist- 
ing fault or of a new fault occurring, from a predicted rate of 
change in local stresses. In situ stress measurements taken at inter- 
vals of time could aid in determining the rate of stress change in 
the surrounding media, although measurable changes might not 
occur over the available period of observation. In situ stress meas- 
urements might also aid in assessing the ability of existing faults to 
transmit fluids. 


7055 Regional thermohydrological effects of an under- 
ground repository for nuclear wastes in hard rock. Wang, 
J.S.Y.; Tsang, C.F. (Univ. of California, Berkeley). pp 803- 
810 of Scientific basis for nuclear waste management. 
Northrup, C.J.M. Jr. (ed.). New York, NY; Plenum Press 
(1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

This paper presents results of two sets of calculations: (1) 
Regional temperature effects are studied for different waste forms, 
repository dimensions and rock formations. The type of reprocess- 
ing treatment and the length of cooling period of the nuclear 
wastes before emplacement into the repository are found to be two 
of the more important factors. (2) Thermally induced fluid flow is 
calculated assuming a simple two-fracture system to make a worst 
case estimate of the transit time of water from repository to ground 
surface. Recharge capacity from the surrounding formation is found 
to be a controlling factor. Although the thermo-hydrologic model 
used for the analysis presented in this paper is very simple, it 
should possess the same physical behavior as that of the more com- 
plex repository systems. It must be pointed out that the transport of 
nuclides does not take place at the same rate as that of the ground- 
water. The calculations reported in this paper suggest that the mag- 
nitude of the thermally induced buoyant groundwater flow carry- 
ing toxic wastes from a repository to the biosphere depends upon 
many factors. Of these, the aggregate increase in the temperature of 
the rock mass containing the repository is one of the most impor- 
tant. This temperature is affected by the design of the repository, 
the kind of nuclear waste buried in it and the period for which this 
waste has been cooled near surface before burial. Significant differ- 
ences exist between reprocessed waste and spent fuel in respect of 
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the degree to which the rock mass is heated and hence the time 
taken for groundwater to reach the surface by buoyant flow. The 
heat capacity of different kinds of rocks has a significant effect on 
buoyant groundwater flow also. Finally, the bouyant groundwater 
flow also depends strongly upon the ratio of the hydraulic transmis- 
sivities of the vertical and horizontal fractures. 


7056 Systematic approach for assessment of alternative 
nuclear waste management strategies. Yeh, G.T. (Oak Ridge 
National Lab., TN). pp 841-848 of Scientific basis for nucle- 
ar waste management. Northrup, C.J.M. Jr. (ed.). New 
York, NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

A systematic approach for alternative nuclear waste manage- 
ment assessment is prescribed for evaluating the fate and transport 
of radwaste in the environment and to man. The approach consists 
of a system of flow dynamic and waste transport models for the 
physical environment, transfer models to biota, and dose models to 
man. Flow dynamic and waste transport models are included for 
computing spatial-temporal variations of the flow field and rad- 
waste concentration in subsurface aquifers, surface water regimes, 
estuaries/oceans, and the atmosphere. Transfer models are linked to 
flow dynamic and waste transport models to study the uptake from 
and to the physical environment of the waste by aquatic and terres- 
trial biota. Dose models are used to compute both the radwaste 
input to man and its effects on man. With these series of computa- 
tions, the radiation dose from alternative nuclear waste manage- 
ment strategies can be computed. Coupled with the exposure and 
effect analysis, the approach should facilitate the selection of the 
best management methodologies among many alternatives. 


7057 Processing of high-temperature simulated waste 
glass in a continuous ceramic melter. Barnes, S.M.; Brouns, 
R.A.; Hanson, M.S. (Battelle Pacific Northwest Labs., Rich- 
land, WA). pp 859-866 of Scientific basis for nuclear waste 
management. Northrup, C.J.M. Jr. (ed.). New York, NY; 


Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

Recent operations have demonstrated that high-melting-point 
glasses and glass-ceramics can be successfully processed in joule- 
heated, ceramic-lined melters with minor modifications to the exist- 
ing technology. Over 500 kg of simulated waste glasses have been 
processed at temperatures up to 1410°C. The processability of the 
two high-temperature waste forms tested is similar to existing boro- 
silicate waste glasses. High-temperature waste glass formulations 
produced in the bench-scale melter exhibit quality comparing favor- 
ably to standard waste glass formulations. 


7058 Advances in the fluorocarbon process for decon- 
tamination of nuclear facility off-gases. Kanak, B.E. (Oak 
Ridge Gaseous Diffusion Plant, TN). pp 919-926 of Scientif- 
ic basis for nuclear waste management. Northrup, C.J.M. Jr. 
(ed.). New York, NY; Plenum Press (1980). 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1979). 

The basis of the flurocarbon process and a description of the 
process are given. The performance and reliability of the process 
have been demonstrated on an engineering scale with 10 years of 
pilot plant operation at the Oak Ridge Gaseous Diffusion Plant 
(ORGDP) which included extended testing with Kr, '°Xe, and 
311. Recent work has led to a major flow scheme simplification, 
reducing the three-column process to a single patented column. A 
third generation pilot plant facility employing this new concept has 
successfully undergone initial testing for a year at ORGDP. 


7059 Solid wastes from nuclear power production. 
Soule, H.F. (Dept. of Energy, Washington, DC). Environ- 
mental Health Perspectives (U.S.); 27: 283-289(Dec 1978). 
Radioactivity in nuclear power effluents is negligible com- 
pared to that in retained wastes to be disposed of as solids. Two 
basic waste categories are those for which shallow disposal is ac- 
cepted and those for which more extreme isolation is desired. The 
latter includes high level wastes and others contaminated with ra- 
dionuclides with the unusual combined properties of long radioac- 
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tive half-life and high specific radiotoxicity. The favored method 
for extreme isolation is emplacement in a deep stable geologic for- 
mation. Necessary technologies for waste treatment and disposal 
are considered available. The present program to implement these 
technologies is discussed, including the waste management signifi- 
cance of current policy on spent nuclear fuel reprocessing. Recent 
difficulties with shallow disposal of waste are summarized. 


7060 Preparations for high-level defense waste immobili- 
zation at Savannah River Plant. Wiley, J.R. (DuPont, Aiken. 
SC). American Society for Testing and Materials. Special 
Technical Publication (U.S.); 233-251(1978). 

Methods are being developed to immobilize Savannah River 
Plant (SRP) wastes in high-integrity glass forms. The waste froms 
will be suitable for storage in an on-site facility or for shipment to 
an off-site repository. A conceptual solidification process has been 
developed from laboratory tests with both actual and simulated 
waste. Engineering design studies are in progress. First. wastes are 
removed as a slurry from the waste tanks. The sludge is separated 
from the supernate, and then /sup 137/Cs is removed from the 
clarified supernate by ion exchange. The resulting decontaminated 
supernate is evaporated to a salt for bulk storage. In the second 
part of the process, /sup 137/Cs is removed from the clarified su- 
pernate by ion exchange. The resulting decontaminated supernate is 
evaporated to a salt for bulk storage. In the second part of the 
process, /sup 137/Cs is mixed with sludge and the mixture is cal- 
cined and then immobilized in borosilicate glass. Off-gas from th. 
calciner and glass melter is treated to ensure that no hazardous ma 
terials are released to the atmosphere. 
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7061 (EGG—2042) Environmental surveillance for the 
INEL radioactive waste management complex. Annual report. 
1979. Wickham, L.E.; Janke, D.H. (EG and G Idaho, Inc.. 
Idaho Falls (USA)). Dec 1980. Contract AC07-761D01570 
38p. NTIS, PC A03/MF AOl1. 

This document is the 1979 annual environmental surveillance 
report for the Radioactive Waste Management Complex (RWMC) 
of the Idaho National Engineering Laboratory. Included are tabu 
lated data from and discussions about routine radiological monitor 
ing of atmospheric, hydrologic, geologic, and biotic environments 
of the RWMC. Also included are discussions of selected nonradiv- 
logical pollutants (e.g., sodium, etc.). It is concluded that (a) 
RWMC operations have not adversely affected local, existing envi 
ronments; (b) environmental conditions within the Transuranic 
Storage Area are not corrosive enough to adversely affect transur 
anic waste storage containers, and (c) the addition of lakebed soil to 
pit, trench, and soil test plot areas has altered the moisture cycle 
characteristic of RWMC soil. 


7062 (LA-UR—80-3467) Misused and misleading IAEA 
leach test. Ogard, A.E.; Bryant, E.A. (Los Alamos Scientif- 
ic Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 13p. 
(CONF-801206—6). NTIS, PC A02/MF AO1. 

From ORNL conference on the leachability of radioactive 
solids; Gatinburg, TN, USA (9 Dec 1980). 

Examples of data from IAEA leach tests on spent fuel ele- 
ments are shown that were displayed, not in the recommended 
manner in the IAEA leach test, but in the manner of the modifica- 
tions of this leach test. The main difference in the display methods 
is in the plotting of incremental leach rates as a function of cumula- 
tive time of leaching rather than as a function of the mean time of 
leaching of each individual sample. This difference in display can 
lead to wrong conclusions if the display methods are not carefully 
considered. 


7063 (PNL—3518) Geochemical modeling of the nucle- 
ar-waste repository system. A status report. Deutsch, W.J. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Dec 1980. Contract AC06-76RL01830. 3lp. NTIS, PC 
A03/MF AOI. 

The primary objective of the geochemical modeling task is 
to develop ar understanding of the waste-repository geochemical 
system and provide a valuable tool for estimating future states of 
that system. There currently exists a variety of computer codes 
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which can be used in geochemical modeling studies. Some available 
codes contain the framework for simulating a natural chemical 
system and estimating, within limits, the response of that system to 
environmental changes. By data-base enhancement and code devel- 
opment, this modeling technique can be even more usefully applied 
to a nuclear-waste repository. In particular, thermodynamic data on 
elements not presently in the data base but identified as being of 
particular hazard in the waste-repository system, need to be incor- 
porated into the code to estimate the near-field as well as the far- 
field reactions during a hypothetical breach. A reaction-path-simu- 
lation code, which estimates the products of specific rock/water re- 
actions, has been tested using basalt and ground water. Results 
show that the mass-transfer capabilities of the code will be useful in 
chemical-evolution studies and scenario analyses. The purpose of 
this report is to explain the status of geochemical modeling as it 
currently applies to the chemical system of a hypothetical nuclear- 
waste repository in basalt and to present the plan proposed for fur- 
ther developmet and application. 


7064 (RFP—3162) Soil decontamination criteria report, 
November 1980. Riordan, G.A. (ed.). (Rockwell Internation- 
al Corp., Golden, CO (USA). Rocky Flats Plant). 10 Dec 
1980. Contract AC04-76DP03533. 3lp. NTIS, PC A03/MF 
AOl. 

A program to access the extent of transuranic soil contami- 
nation at DOE sites and to develop methods for their decontamina- 
tion is underway at Rocky Flats. As part of this program, accept- 
able soil contamination levels for plutonium proposed by a number 
of authorities over the past couple of decades were reviewed. From 
this review, goals for soil decontamination work are proposed. 
These goals, which relate to the disposition of the products of a de- 
contamination process, are summarized as follows (dpm/g will refer 
to disintegrations per minute of transuranic nuclides per gram of 
soil): soil fractions having less than 30 dpm can be disposed of as 
surface soil with unrestricted usage. Fine soil fractions (less than 
100 xm) that have less than 500 dpm and coarse soil fractions that 
have less than 1000 dpm can be disposed of as subsurface soil as 
long as usage is controlled to ensure compliance with EPA dosage 
guidance. Soil concentrates that have an activity greater than the 
above values but less than 22,000 dpm should be interred in an ap- 
proved, low level waste burial site. Soil concentrates that are great- 
er than 22,000 dpm should be stored as retrievable waste. Changes 
in the technical and legal areas of soil decontamination are rapid. 
Permissible soil decontamination levels will change as will decon- 
tamination technology and the ability to monitor the effectiveness 
of the decontamination processes. As a result, annual updates of de- 
contamination criteria, goals, and monitoring are expected. 


7065 (RHO-LD—139) Technical status report on envi- 
ronmental aspects of long-term management of high-level de- 
fense waste at the Hanford Site. (Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Oct 1980. Contract ACU6-77RL01030. 359p. NTIS, 
PC Al6/MF AOI. 

Since 1944, radioactive wastes have accumulated at the US 
Department of Energy's (DOE) 1500-km? Hanford Site in south- 
eastern Washington, where nine nuclear reactors have produced 
nuclear materials for National defense. Today, only one production 
reactor is still operating, but a large inventory of radioactive high- 
level waste (HLW), the residue from processing the spent fuel to 
recover plutonium and uranium, remains stored in underground 
tanks and in metal capsules in water basins. So that this waste will 
pose no significant threat to the public health and safety, it must be 
isolated from the biosphere for thousands of years. This document 
contains an evaluation of environmental impacts of four alternative 
methods for long-term management of these HLW. The alterna- 
lives range from continuing the present action of storing the waste 
near the surface of the ground to retrieving the waste and disposing 
of it deep underground in a mined geologic repository. The alterna- 
lives are: near-term geologic disposal of stored waste; deferred geo- 
logic disposal of in-tank waste; in situ disposal of in-tank waste; and 
continued present action for stored waste. The environmental im- 
pacts of the four alternatives are small relative to that radiation re- 
ceived from natural sources or the available natural resources in the 
earth 
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7066 ICPP criticality event of October 17, 1978. Nucle- 
ar Safety (U.S.); 21: No. 5, 648-653(Sep 1980). 

The probable cause of the criticality incident described in 
this report was the failure of management to rectify deficiencies in 
both administrative control and instrumentation, both of which had 
been previously identified as being required. However, the incident 
produced no personnel injury, neither on-site nor off-site contami- 
nation, and no damage to equipment or property. 


0550 Regulations 


7067 (ANL—80-13(Vol.2)) Fast critical assembly safe- 
guards. Summary report, October 1978-September 1979. 
Winslow, G.H.; Bellinger, F.O.; Scharping, R.A.; Rusch, 
G.K.; Groh, E.F. (Argonne National Lab., IL (USA)). Sep 
1980. Contract W-31-109-ENG-38. 97p. NTIS, PC A0S/MF 
AOl. 

The effectiveness of a neutron well correlation counter 
(NWCC) and a random driver (RD) for plutonium-containing item 
assay and loss detection has been studied. The items were 4 in. x 2 
in. x 1/4 in. stainless steel-clad metal plates and 6 in. x 3/8 in. stain- 
less steel-clad oxide rods, each in two types of containment. It was 
found that absorption by dummies increases one’s chance of detect- 
ing substitution over the chance of detecting simple removal. In all 
the loss-detection tests, however, there was only one failure to 
detect a loss. The NWCC did not separate out (a,n) neutrons well 
enough that one could use a calibration made with plates to assay 
for rods. The RD was found to have minimal usefulness for the 
assay of irradiated plates. 


7068 (LA-UR—80-3710) Evaluation of relative detection 
efficiency on sets of irradiated fuel elements. Bement, T.R.; 
Phillips, J.R. (Los Alamos Scientific Lab., NM (USA)). 
1980. Contract W-7405-ENG-36. 16p. (CONF-801045—6). 
NTIS, PC A02/MF AOl1. 

From DOE statistical symposium; Berkeley, CA, USA (29 
Oct 1980). 

The accurate analysis and monitoring of the nuclear material 
inventory of discharged fuel elements is a critical part of the total 
system of safeguards for the nuclear fuel cycle. One of the nondes- 
tructive techniques used for verifying irradiated fuel elements is 
high-resolution gamma spectrometry. One aspect of this technique 
is the evaluation of the relative detection efficiency of gamma-ray 
detection systems. Many conditions, including the modification of 
fuel elements, can affect the relative detection efficiency. Assuming 
no detector malfunctions, relative detection efficiency at a fixed 
energy level should be a constant (within measurement uncertainty) 
for all fuel elements having the same irradiation history. An appli- 
cation of a Hotelling’s - T? type statistic is presented as a method of 
screening measurements performed on large sets of irradiated ele- 
ments and identifying possible outliers. 


7069 (ONWI—128(Vol.1)) Waste isolation safeguards 
and security system. Volume 1. Scoping study. Ellis, J.H.; 
Plummer, K.E.; Tepp, H.G.; Savage, D.E.; Butcher, J.R.; 
Edwards, R.C, (Allied-General Nuclear Services, Barnwell, 
SC (USA)). Sep 15.0. Contract AC06-76RL01830. 85p. 
NTIS, PC AO5/MF AOl. 

The purpose of this study is to define the rationale and scope 
of the Waste Isolation System (WIS) safeguards system, to establish 
a set of proposed basic safeguards criteria, and to identify the areas 
requiring development of specific criteria and technology. The 
report also presents a proposed program schedule and provides an 
extensive bibliography of applicable reference safeguards docu- 
ments. Volume one contains the following: glossary, system de- 
scription; threat definition; safeguards regulations review - current 
and future; WIS safeguards criteria; assessment of criteria applica- 
bility and development requirements; and program plan. 
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7070 (ONWI—128(Vol.2)) Waste isolation safeguards 
and security system. Volume 2. Bibliography. Ellis, J.H.; 
Plummer, K.E.; Tepp, H.G.; Savage, D.E.; Butcher, J.R.; 
Edwards, R.C. (Allied- General Nuclear Services, Barnwell, 
SC (USA)). Sep a Contract AC06-76RL01830. 605p. 
NTIS, PC A99/MF AO 

The purpose of this Pins is to define the rationale and scope 
of the Waste Isolation System (WIS) safeguards system, to establish 
a set of proposed basic safeguards criteria, and to identify the areas 
requiring development of specific criteria and technology. The 
report also presents a proposed program schedule and provides an 
extensive bibliography, in volumes two and three of applicable ref- 
erence safeguards documents. 


7071 (ONWI—128(Vol.3)) Waste isolation safeguards 
and security system. Volume 3. Bibliography supplement. 
Ellis, J.H.; Plummer, K.E.; Tepp, H.G.; Savage, D.E.; 
Butcher, J.R.; Edwards, R.C. (Allied-General Nuclear Serv- 
ices, Barnwell, SC (USA)). Sep 1980. Contract AC06- 
76RLO1830. 122p. NTIS, PC A06/MF AO]. 

The purpose of this study is to define the rationale and scope 
of the Waste Isolation System (WIS) safeguards system, to establish 
a set of proposed basic safeguards criteria, and to identify the areas 
requiring development of specific criteria and technology. The 
report also presents a proposed program schecule and provides an 
extensive bibliography in volumes two and three of applicable ref- 
erence safeguards documents. 


7072 In-line assay monitor for uranium hexafluoride. 
Wallace, S.A. (to Dept. of Energy). US Patent Application 
132,433. 21 Mar 1980. I1p. 

An in-line assay monitor for determining the content of ura- 
nium-235 in a uranium hexafluoride gas isotopic separation system 
is provided which removes the necessity of complete access to the 
operating parameters of the system for determining the uranium-235 
content. The method and monitor for carrying out the method in- 
volve cooling of a radiation pervious chamber connected in fluid 
communication with the selected point in the system to withdraw a 
specimen and solidify the specimen in the chamber. The specimen 
is irradiated by means of an ionizing radiation source of energy dif- 
ferent from tnat of the 185 keV gamma emissions from uranium- 
235. The uranium-235 content of the specimen is determined from 
comparison of the accumulated 185 keV energy counts and refer- 
ence energy counts. The latter is used to measure the total uranium 
isotopic content of the specimen. 


7073 Microscopic process monitoring. Hurt, R.D.; 
Wachter, J.W.; Hebble, T.L.; Crawford, A.B.; Hurrell, S.J. 
(Oak Ridge Natl Lab, Tenn). Nuclear Materials Management 
(U.S.); 9: No. 1, 53-55(1980). 

Microscopic process monitoring is a material control con- 
cept being developed at the Oak Ridge National Laboratory for ap- 
plication to future large reprocessing facilities. It is expected that 
reprocessing facilities will be equipped with abundant process in- 
strumentation and an interactive computer system to access and in- 
terpret the resulting data. The microscopic process monitoring 
methodology would take maximum advantage of these resources in 
an effort to quickly and reliably detect nuclear material diversion. 
This process monitoring strategy is currently being tested on a 
small scale; larger demonstrations are planned. 4 refs. 


7074 Performance goals for international safeguards, de 
Montmollin, J.M.; Weinstock, E.V. (Sandia Lab, Albuquer- 
que, NM). Nuclear Materials Management (U.S.); 9: No. 1, 
56-59(1980). 

The safeguards applied by the International Atomic Energy 
Agency are based on technical performance goals and criteria that 
have been developed, but not officially adopted, by the Agency. In 
this paper safeguards goals and criteria and their underlying ration- 
ales are critially examined. Suggestions for a more rational and 
workable structure of performance goals are offered. 


7075 Weighted hypergeometric sampling plan. Harkness, 
A.L.; Winslow, G.H. (Argonne Natl Lab, Ill). Nuclear Ma- 
terials Management (U.S.); 9: No. 1, 98-100(1980). 
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Described is a method of obtaining a weighted sample from 
two or more populations so that a statistical statement can be made 
about the total population. The subpopulations might consist of 
containers of nuclear material, the amount per container being es- 
sentially the same for a given subpopulation but different for the 
different subpopulations. Knowing the amount of material in each 
subpopulation, and the total amount of material, the number of con- 
tainers to be included in the sample from each subpopulation is 
computed from the equation for the hypergeometric distribution. | 
ref. 


7076 Safeguards applications of far infrared radiometric 
techniques for the detection of contraband. Hodges, D.T.; 
Reber, E.E.; Foote, F.B.; Schellenbaum, R.L. (Aerosp 
Corp, Los Angeles, Calif). Nuclear Materials Management 
(U.S.); 9: No. 1, 83-97(1980). 

A new safeguards system under development employs radio- 
meters in the 100-300 GHz spectral band to detect contraband. in- 
cluding shielding materials (used to attenuate the gamma ray emis- 
sions from nuclear materials), weapons, or explosives coverly con- 
cealed on personnel. Clothing is highly transparent at these fre- 
quencies and imaging techniques can detect contraband by its emis- 
sivity and reflectivity differences relative to human tissues. Exxperi- 
mental data are presented and sample images are used as a basis to 
discuss system advantages and limitations. 9 refs. 


7077 Some safeguards approaches and evaluation meth- 
ods. Shipley, J.P. (Los Alamos Sci Lab, NM). Nuclear Ma- 
terials Management (U.S.); 8: No. 4, 58-65(Win 1979). 

Some of the safeguards approaches and methods for systems 
evaluation currently being developed in the U.S. are summarized. 
The material is presented with a view toward safeguards for repro- 
cessing plants, which is of increasing interest to the international 
safeguards community. Possible directions for future efforts are dis- 
cussed. 33 refs. 


7078 Resin bead mass spectrometry--an analytical tech- 
nique for safeguarding Pu and U. Smith, D.H ; Walker. R.L.: 
Carter, J.A. (Oak Ridge Natl Lab, Tenn). Nuclear Materials 
Management (U.S.); 8: No. 4, 66-71(Win 1979). 

Single anion resin beads have been used to extract Pu and U 
from spent fuel dissolver solutions and to serve as sample-loading 
devices for isotopic mass spectrometric analysis. Because of the 
small quantities involved (1-3 ng), shipping and handling of the 
samples are much simplified in comparison to more conventional 
techniques. The technique is described in some detail and results of 
a series of evaluative experiments are given. The technique gives 
results comparable to those obtained by conventional mass spec 
trometry. 8 refs. 


7079 Passive neutron assay of irradiated nuclear fuels. 
Hsue, S.T.; Stewart, J.E.; Kaieda, K.; Halbig. J.K.; Phillips. 
J.R.; Lee, D.M.; Hatcher, C.R.; Dermendjiev. E. (Los 
Alamos Sci Lab, NM). Nuclear Materials Management 
(U.S.); 8: No. 3, 62-70(1979). 

Passive neutron assay of irradiated nuclear fuel has been in- 
vestigated by calculations and experiments as a simple. complemen 
tary technique to the gamma assay. From the calculations it is 
found that the neutron emission arises mainly from the curium iso- 
topes, the neutrons exhibit very good penetrability of the assem- 
blies, and the neutron multiplication is not affected by the burnup 
From the experiments on BWR and PWR assemblies, it is foun! 
that the neutron emission rate is proportional to burnup raised to 
3.4 power. Recent investigations indicate that the passive neutron 
assay is a simple and useful technique to determine the consistency 
of burnups between assemblies. 10 refs. 


7080 Model for absorption-modified multiplication ef- 
fects in the assay of HEU plates in a random driver. Wins- 
low, G.H.; Bellinger, F.O. yf gag Nat! Lab, Ill). Nuclear 
Materials Management (U.S.); 8: No. 3, 71-75(1979). 

A model has been developed w hich describes the enhance- 
ment of the response over the sum of the responses of individual 
highly enriched uranium (HEU) plates that is obtained when such 
piates are stacked in a random driver. The model can be used abso 
to show the effect of substitution at different positions in the stack 
1 ref. 





06 FUSION FUELS 
0602 Processing 


06 FUSION FUELS 


0602 Processing 


7081 (CONF-801037—25) Solid-state processes to pro- 
duce hemispherical components for inertial fusion targets. 
Wise, K.D.; Robinson, M.G.; Hillegas, W.J. (Michigan 
Univ., Ann Arbor (USA). Electron Physics Lab.; KMS 
Fusion, Inc., Ann Arbor, MI (USA)). 1980. Contract AC08- 
78DP40030. 12p. NTIS, PC A02/MF AOl. 

From American Vacuum Society conference; Detroit, MI, 
USA (13 Oct 1980). 

The designs proposed for next-generation targets and com- 
ponents for inertial fusion (IF) involve complex multilayer, multi- 
shell configurations. Solid-state process technology offers a wide 
assortment of fabrication techniques useful in the realization of such 
structures. This paper presents several such processes which are ca- 
pable of producing freestanding hemishells of a variety of materials. 


7082 Beam nonuniformity effects on laser ablatively ac- 
celerated targets. Obenschain, S.P.; Lehmberg, R.H.; Ripin, 
B.H. (Naval Research Laboratory, Washington, D. C. 
20375). Applied Physics Letters (U.S.); 37: No. 10, 903-906(15 
Nov 1980). 

We present results of a laser Doppler-shift technique which 
gives the velocity profiles of ablatively accelerated targets. Meas- 
urements of the effects of laser beam nonuniformity on the target 
acceleration are presented and interpreted in the context of laser 
pellet fusion. 


7083 Vanadium hydride deuterium-tritium generator. 
Christensen, L.D. (to Dept. of Energy). US Patent Applica- 
tion 129,867. 13 Mar 1980. 1 1p. 

A pressure controlled vanadium hydride gas generator was 
designed to provide deuterium-tritium gas in a series of pressure in- 
crements. A high pressure chamber filled with vanadium-deuter- 
ium-tritium hydride is surrounded by a heater which controls the 
hydride temperature. The heater is actuated by a power controller 
which responds to the difference signal between the actual pressure 
signal and a programmed pressure signal. 


0603 By-products 


REFER ALSO TO CITATION(S) 8481 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


7084 (ORO—4935-041) New concept for a compact tape 
transport system. Mlekodaj, R.L.; Zganjar, E.F.; Cole, J.D. 
(UNISOR, Oak Ridge, TN (USA); Louisiana State Univ., 
Baton Rouge (USA). Dept. of Physics and Astronomy). 
1980. Contract AS05-76ER04935. 8p. NTIS, PC A02/MF 
AOl. 

A new concept in tape transport systems for the collection 
and counting of radioactive samples from an on-line isotope separa- 
tor has been developed. This new compact design was motivated 
by space limitations but important additional improvements over 
previous designs were made in cost, simplicity and vacuum quality. 
Ihe system is based on a continuous loop of 6.5 millimeter wide 
recording tape 116 meters long with a conducting coating on one 
side for beam current monitoring. One small stepping motor is re- 
quired for operation. 


0702 Radiation Sources 
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REFER ALSO TO CITATION(S) 8051 


08 HYDROGEN 
0801 Production 
REFER ALSO TO CITATION(S) 7171, 7172, 8022, 8031 


7085 (LBL—11456) Surface aspects of hydrogen photo- 
generation on titanium oxides. Wagner, F.T.; Ferrer, S.; So- 
morjai, G.A. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jul 1980. Contract W-7405-ENG-48. 27p. 
(CONF-8010142—1). NTIS, PC A03/MF AOI. 

From American Chemical Society symposium on photoef- 
fects at semiconductor-electrolyte interfaces; Golden, CO, USA (15 
Oct 1980). 

The hydroxide concentration dependence of the rate of hy- 
drogen production in SrTiO; systems is discussed in light of surface 
analytical results. The surface elemental composition before and 
after illumination in various aqueous electrolytes has been moni- 
tored with Auger electron spectroscopy and is compared with the 
composition obtained by ultrahigh vacuum surface preparation 
techniques. The effects of surface platinization on photoactivity are 
discussed and evidence for a thermal reaction between Pd and TiO. 
surfaces is given. No Auger detectable changes in surfaces compo- 
sition correlate with the higher rates of hydrogen photogeneration 
on metal-free SrTiO; observed in highly concentrated aqueous alka- 
line electrolyte. Platinized crystals and photoelectrochemical cells 
show similar enhancement of photoactivity at high hydroxide con- 
centrations. Although no hydrogen photogeneration is seen from 
water vapor at pressures up to 20 Torr on crystals near room tem- 
peratures, hydrogen photogeneration does occur on pre-reduced 
crystals at temperatures where oxygen diffusion into the bulk is 
rapid. Kinetics of hole-transfer or hydroxylation may determine the 
overall reaction rate at zero applied potential. Carbon states lying 
within the SrTiO; forbidden gap may mediate charge transfer in 
some photochemical reaction systems, and intermetallic compound 
formation may alter the catalytic properties of directly metallized 
titaniferous semiconductors. 


7086 Synthesis and characterization of a photosensitive 
interface for hydrogen generation: chemically modified p-type 
semiconducting silicon photocathodes. Bookbinder, D.C.; 
Bruce, J.A.; Dominey, R.N.; Lewis, N.S.; Wrighton, M.S. 
(Massachusetts Inst. of Technology, Cambridge). Proceed- 
ings of the National Academy of Sciences of the United States 
of America (U.S.); 77: No. 11, 6280-6284(Nov 1980). 

p-Si photocathodes functionalized first with an N,N’-dialkyl- 
4,4’-bipyridinium redox reagent, (PQ/sup 2+/+./)/sub surf/, and 
then with a Pt precursor, PtCle?”, give significant efficiency (up to 
5%) for photoelectrochemical H2 generation with 632.8-nm light. 
Naked p-Si photocathodes give nearly zero efficiency, owing to 
poor H2 evolution kinetics that are improved by the (PQ/sup 2+/ 
+.//sub surf)/Pt modification. The mechanism of H2 evolution 
from p-Si/(PQ/sup 2+/+./)/sub surf/Pt is first photoexcitation of 
electrons to the conduction band of Si followed by (PQ* )/sub 
surf/ —» (PQ/sup +.//sub surf/ reduction. The dispersion of Pt 
then catalyzes H2O reduction to give Hz and regeneration of 
(PQ?)/sub surf/. The overall energy conversion efficiency rivals 
the best direct optical to chemical conversion systems reported to 
date. 


7087 Electrochemically regenerative hydrogen-chlorine 
energy storage system: electrode kinetics and cell perform- 
ance. Yeo, R.S. (Brookhaven National Lab., Upton, NY); 
McBreen, J.; Tseung, A.C.C.; Srinivasan, S.; McElroy, J. 
Journal of Applied Electrochemistry (England); 10: No. 3, 
393-404(May 1980). 

The electrochemical oxidation and reduction of hydrogen 
and chlorine in hydrochloric acid has been investigated on graph- 
ite, ruthenized titanium and platinum electrodes. Both steady state 
and potentiostatic pulse methods were used. Cell studies were also 
carried out in cells with flow-by and flow-through chlorine elec- 
trodes. Results indicate that the electrode kinetics are fast and the 
electrolysis and fuel cell reactions can be carried out in the same 
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cell with electric-to-electric efficiencies in excess of 75% at current 
densities of 300 mA cm~*. Mass transfer limitations at the chlorine 
electrode during discharge can be eliminated by cell pressurization 
and the use of flow-through electrodes. 


7088 Photosynthetic production of Hz and H2O:2 on se- 
miconducting oxide grains in aqueous solutions. Rao, M.V.; 
Rajeshwar, K.; Pal Verneker, V.R.; DuBow, J. (Colorado 
State Univ., Fort Collins). Journal of Physical Chemistry, The 
(U.S.); 84: 1987-1991(1980). 

Photosynthetic production of Hz and H2O2 is demonstrated 
on uv-irradiated ZnO/water and TiO2/water suspensions. The rates 
of Hz and H2O2 production were monitored by a combined analyt- 
ical-gas chromatographic procedure as a function of irradiation 
time and solid content. In the case of ZnO, evidence is presented 
which indicates that photocorrosion of ZnO proceeds simultaneous- 
ly with photosynthesis of Hz and H2O2. The present data are ration- 
alized with the aid of energy band diagrams showing the relative 
positions of the semiconductor band edges and the solution redox 
levels. 


7089 Photocatalytic and photoelectrochemical hydrogen 
production on strontium titanate single crystals. Wagner, 
F.T.; Somorjai, G.A. (Univ. of California, Berkeley). Jour- 
nal of The American Chemical Society (U.S.); 102: 5494- 
5502(1980). 

Sustained photogeneration of hydrogen was observed on 
metal-free as well as on platinized SrTiOs single crystals illuminated 
in aqueous alkaline electrolytes or in the presence of electrolyte 
films. Hydrogen evolution rates increased with electrolyte hydrox- 
ide concentration, most strongly at hydroxide concentrations above 
5 N. Both stoichiometric and prereduced metal-free crystals were 
active for hydrogen photoproduction. No activity was observed 
from crystals in neutral or acidic solutions or in water vapor in the 
absence of a crust of a basic deliquescent compounds. Metal-free 
crystals appear to evolve hydrogen via a photocatalytic mechanism 
in which all chemistry occurs at the illuminated surface. The results 
allow’ direct comparison of the _ photocatalytic and 
photoelectrochemical processes and have implications for the de- 
velopment of heterogeneous photocatalysis at the gas-solid inter- 
face. 


7090 Hydrogen as an energy vector. Strub, A.A.; Imari- 
sio, G. (eds.). Dordrecht, Holland; D. Reidel Publishing 
Company (1980). 716p. (In several languages). (EUR—6783; 
CONF-800259—). Kluwer Boston Inc., Hingham, MA. 

From International seminar on hydrogen as an energy 
vector; Brussels, Belgium (12 Feb 1980). 

Forty-two papers were presented at the following sessions: 
thermochemical production of hydrogen; hydrogen production by 
water electrolysis; and hydrogen use, storage, and transportation. 
Individual papers were processed for the data base. 


0802 Storage 


7091 Porous metal hydride composite and preparation 
and uses thereof. Steyert, W.A.; Olsen, C.E. (to Dept. of 
Energy). US Patent Application 129,535. 12 Mar 1980. 24p. 

A composite formed from large pieces of aggregate formed 
from (1) metal hydride (or hydride-former) powder and (2) either 
metal powder or plastic powder or both is prepared. The composite 
has large macroscopic interconnected pores (much larger than the 
sizes of the powders which are used) and will have a very fast heat 
transfer rate and low windage loss. It will be useful, for example, in 
heat engines, hydrogen storage devices, and refrigerator compo- 
nents which depend for their utility upon both a fast rate of hydrid- 
ing and dehydriding. Additionally, a method of preparing the com- 
posite and a method of increasing the rates of hydriding and dehy- 
driding of metal hydrides are also given. 


09 OTHER SYNTHETIC AND NATURAL FUELS 
0901 Hydrocarbon Fuels 


0805 Safety 
REFER ALSO TO CITATION(S) 8318 
0806 Industrial And Commercial Use 


REFER ALSO TO CITATION(S) 7090 


09 OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 6867 


0901 Hydrocarbon Fuels 


REFER ALSO TO CITATION(S) 6849, 7136, 7139. 7168. 7173, 7177. 7190. 
7643 


7092 (DOE/CS/40273—1) Engineering modifications to 
existing waste atactic polypropylene to fuel conversion plant, 
Novamont Corp., LaPorte, Texas. Amato, A. (Procedyne 
Corp., New Brunswick, NJ (USA)). 1 Oct 1980. Contract 
AC02-79CS40273. 34p. NTIS, PC A03/MF AOI. 

Procedyne Corp. demo:'strated a process for the conversion 
of waste atactic polypropylene to fuel oil] on Contract No. EC-77- 
C-01-5077 dated 9/12,’77. The demonstration program was success- 
ful and resulted in construction of the first commercial scale Waste 
Atactic to Fuel Conversion plant at the Novamont Corp. polypro- 
pylene producing plant in Texas. The design capacity of the plant is 
17,000,000 Ibs per year of waste atactic polypropylene converted to 
2,300,000 gallons per year of fuel oil. The commercial plant has 
been in startup operation since early 1980. The conversion process 
has been successfully operated; however, there are four areas which 
are giving difficulties and preventing stable long-term operation. 
The report is accompanied by a quotation for the necessary modifi- 
cations for the plant to meet design basis operation. The price of 
this work is $282,729. Delivery of all items will be before March 
30, 1981. It is anticipated that the proposed modifications will elimi- 
nate current operating difficulties. The success of the commercial 
operation on the Novamont Corp. plant, LaPorte, Texas. is funda- 
mentally important to the success of the total waste atactic to fuel 
conversion program and to the waste plastic to fuel conversion pro- 
gram. 


7093 (DOE/ET/14809—4) Investigation of sulfur-toler- 
ant catalysts for selective synthesis of hydrocarbon liquids 
from coal-derived gases. Annual technical progress report, 
September 19, 1979-September 18, 1980. Bartholomew, C.H. 
(Brigham Young Univ., Provo, UT (USA)). 10 Oct 1980. 
Contract AC0O1-79ET14809. 58p. NTIS, PC A04/MF AOl. 

Twelve supported iron and cobalt catalysts were prepared, 
including three boride-promoted catalysts, by a procedure devel- 
oped previously in this laboratory. Each was characterized by Hz» 
and CO chemisorption measurements. Construction and testing of a 
high pressure laboratory microreactor system were co. ipleted. The 
system features a 0.65 cm tubular reactor, ice-temperature liquid 
traps, and a gas chromatograhic system for complete product analy- 
sis. Eight catalysts were tested at 90 kPa, 450 to 500°K H2/CO = 
2 to obtain product distribution, selectivity. and turnover number 
data. The results show that supports and promoters significantly 
affect specific activity and product selectivity of iron and cobalt in 
CO hydrogenation. 


7094 Methanation of carbon monoxide over tungsten 
carbide-containing alumina catalyst for methanation of carbon 
monoxide. Finch, J.N. (to Phillips Petroleum Co). US Patent 
4,219,445. 26 Aug 1980. Filed date 26 Feb 1979. vp. 

A process of preparing methane-containing, gas comprising 
contacting carbon monoxide and hydrogen in the presence of a 
catalyst containing tungsten carbide. Various tungsten carbidecon- 
taining alumina gel catalysts are also disclosed. 





09 OTHER SYNTHETIC AND NATURAL FUELS 
0901 Hydrocarbon Fuels 


7095 Experimental observations on the disruptive com- 
bustion of free droplets of multicomponent fuels. Lasheras, 
J.C.; Fernandez-Pello, A.C.; Dryer, F.L. (Princeton Univ, 
NJ). Combustion Science and Technology (U.S.-England); 22: 
No. 5-6, 195-209(1980). 

The disruptive burning characteristics of isolated free dro- 
plets of binary n-paraffin mixtures have been observed experimen- 
tally. For disruptions to occur a minimum difference in the normal 
boiling points of the components as well as a certain initial concen- 
tration of the more volatile component must exist. The initial con- 
centration of the volatile component must be within a limited range 
defined by the relation of the homogeneous superheat limit of the 
mixture to the normal boiling point of the less volatile material. 
Disruptive burning is a result of homogeneous nucleation of the 
mixture somewhere within the interior of the droplet. Mass diffu- 
sion is the limiting liquid transport process which results in super- 
heating of the droplet interior. 19 refs. 


0902 Alcohol Fuels 


7096 (DOE/ET/14858—3) Development of alcohol- 
based synthetic transportation fuels from coal-derived synthe- 
sis gases. Third quarterly progress report, April 1-June 30, 
1980. (Chem Systems, Inc., Fairfield, NJ (USA)). 3 Dec 
1980. Contract AC22-79ET 14858. 48p. NTIS, PC A03/MF 
AOl. 

Fourteen catalysts were prepared by either evaporation of 
metal nitrate-citric acid solutions or by impregnation of inert sup- 
ports with metal nitrate-citric acid solutions. Fourteen catalysts 
were tested in either the Berty gradientless reactor or the plug-flow 
reactor. These catalysts have been characterized intto the following 
five groups: Group I - catalysts containing Cu, Zn, Co, Cr and 
alkali; Group II - catalysts of Group I without Zn or Co or Cr; 
Group III - modified methanol synthesis catalysts of substituted by 
transition metals such as Fe, Mn, Ti, Th, etc; and Group V - cata- 
lysts of Groups I, II or IV supported on refractory cements such as 
silica or titania. Although none of the catalysts tested this quarter 
resulted in reaching the targetted oxygenates selectivities and space 
time yields, the following relevant observations were made: Transi- 
tion metals in a catalyst having the general atomic formula CuZno 
i2sCOKo 11M and produced by evaporation of metal nitrate - citric 
acid solution affect oxygenates selectivity as indicated below (in de- 
scending order), Fe ~ Cr > V >> Mn; Potassium in a catalyst 
having the formula Cu Zno i25CoAo 1: is a better alkali promoter 
than cesium; Impregnation of inert supports with metal nitrate - 
citric acid solutions reduced activity and oxygenates productivity in 
comparison to the unsupported catalyst; Mechanical blending of 
metal oxides for a CuZno 12;CoCrKo 1; results in better selectivity- 
conversion characteristics than coprecipitation or evaporation of ni- 
trate-citric acid solutions. For a CuZno 12;CoCrKo 1; catalyst re- 
duced in situ in the presence of CO and CO: - containing syn gas, 
there was more than a two-fold increase in oxygenates selectivity 
over the 43 hour run period. 


7097 (DOE/ET/14858—4) Development of alcohol- 
based synthetic transportation fuels from coal-derived synthe- 
sis gases. Fourth quarterly progress report, July 1-September 
30, 1980. (Chem Systems, Inc., Fairfield, NJ (USA)). 3 Dec 
1980. Contract AC22-79ET14858. 46p. NTIS, PC A03/MF 
AOl. 

Twenty-four catalysts were prepared by either evaporation 
of metal nitrate-citric acid solutions, by impregnation of methanol 
synthesis catalysts or by coprecipitation with KOH. Seventeen 
catalysts were tested in either the Berty gradientless reactor or the 
plug-flow reactor. These catalysts have been characterized into the 
five groups. A CuCoZno i25Feo 1 Tho sKo 1: catalyst produced by 
evaporation of metal nitrate-citric acid solutions resulted in an oxy- 
genates selectivity of about 50% (CO»-free basis) at total CO con- 
versions of the order of 5 to 15% per pass. The alcohols (including 
about 2% aldehydes) distribution was 48.2% C; 33.4% C2; 10.7% 
Cs; 5.3% C, and 2.3% Cs. The calculated heating value of this Al- 
kanol mixture is about 78,000 Btu/gal (20% higher than that of 
methanol). The estimated clear Research Octane Number (RONC) 
of this mixture is 109. The estimated octane quality (RONC) of a 
mixture of 80% unleaded gasoline having an 80 RONC and 20% of 
the Alkanols is about 91. 
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7098 Liquid fuel production from biomass. Sanderson, 
J.E.; Garcia-Martinez, D.V.; Dillon, L.L.; George, G.S. et 
al. (Dynatech R/D Company, Cambridge, MA 02139). pp 
63-67 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, 
NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

As an extension of our previous work on the production of 
methane via nonsterile anaerobic fermentation, we have modified 
the process to produce longer chain aliphatic hydrocarbons instead 
of methane. This product may be used without further modification 
as a fuel for Diesel engines or as a substitute feedstock for the pro- 
duction of gasoline. The work to date uses marine algae as the pri- 
mary substrate, but work is currently in progress to adapt the proc- 
ess for use with other aquatic and terrestrial forms of biomass. In 
the anaerobic fermentation of biomass to methane, organic acids are 
produced. In the modified fermentation, the approach has been to 
suppress methane formation and to extract the organic acids from 
the fermentation broth for electrolytic oxidation (Kolbe electroly- 
sis) to aliphatic hydrocarbons. Preliminary economic analysis based 
on a 1000 ton/day plant design and assumed biomass costs indicates 
that this process is capable of producing liquid fuels at a cost com- 
petitive with the most optimistic forecasts for alternative processes. 


0903 Inorganic Hydrogen Compound Fuels 


REFER ALSO TO CITATION(S) 7088 
0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 8077, 8078 


13 HYDRO ENERGY 
1301 Resources And Availability 


7099 (FERC—0065) Water resources appraisals for hy- 
droelectric licensing. Planning status report: Grand River 
Basin, Michigan. (Federal Energy Regulatory Commission, 
Chicago, IL (USA). Chicago Regional Office). Nov 1980. 
13p. NTIS, PC A02/MF AO1. 

This is one of a series of revised Planning Status Reports for 
major river basins in the United States. The original reports, which 
were prepared several years ago, are being revised as part of a pro- 
gram of Water Resources Appraisals for Hydroelectric Licensing. 
The revised reports provide updated information on water re- 
sources for use by the Federal Energy Regulatory Commission and 
its staff when considering hydroelectric licensing and other work. 
The reports present data on water resource developments, existing 
and potential, and on water use by existing and projected steam- 
electric generating facilities. The reports also summarize past and 
current planning studies. The information presented in these reports 
was abstracted from available sources and involved no new analy- 
ses. Information is presented for the Grand River Basin in Michi- 
gan. 


1303 Plant Design And Operation 


REFER ALSO TO CITATION(S) 7784 


7100 Submarine turbine power plant. Mouton, W.J.; 
Thompson, D.F. US Patent 4,219,303. 26 Aug 1980. Filed 
date 27 Oct 1977. vp. 

A power plant for the generation of electricity from the 
flow of water currents uses turbine wheels within nozzles sub- 
merged in the water current, anchored to the bottom of the water 
course, as for example, the ocean, and self-buoyed to a level well 
below the water surface. Pairs of counter-rotating turbines are sup- 
ported by their rims, which bear against friction drive wheels, 
which in turn drive electrical generators contained in water-tight 
machine rooms within the wall of the nozzle. A structural design is 
disclosed, providing for the building of modules of the nozzle 
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ashore, which modules may then be barged to the deep-water site 
for assembly into the whole power plant. 


7101 Stochastic approach for scheduling of hydro units 
in a hydro-thermal system. Chikhani, A.Y. (Univ. of Water- 
loo, Ontario); Quintana, V.H.; Chan, P.T.L. pp 61-67 of 
Control of power systems. New York, NY; Institute of 
Electrical and Electronics Engineers, Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

The integrated power system which includes nuclear, fossil 
fired and hydro units needs a planning model to minimize the 
system energy production costs over a specific period in the long- 
range time frame. A method is proposed to optimize the discharge 
of the hydro reservoirs over the period of one year. The N-stage 
stochastic return function and the random inflows to the reservoirs 
suggest the need to turn to the powerful recursive procedures of 
dynamic programming. Aggregation of the reservoir and hydro 
plant systems is used to reduce the dimensionality of the problem 
and permits a realistic modeling of the hydro part of the power 
system. The scheduled downtime for various units maintenance ac- 
tivities, the cost of operation for various valve loadings, the pre- 
dicted partial and total forced outages and the stochastic river in- 
flows to the reservoirs are inputs to the program which yields the 
monthly hydro energy scheduling for most economic loading over 
a one year period. 


1307 Power Conversion Systems 


7102 Water turbine. Schock, S.S. US Patent 4,219,304. 
26 Aug 1980. Filed date 8 Sep 1978. vp. 

This turbine is pontoon supported on a body of water, and it 
consists primarily of a pair of angularly disposed and spaced apart 
rotors, which when ia operation, will cause a minimal amount of 
injury to the environment, as concerning marine life and land sur- 
face flooding. The structure of this device is such, that water flow 
below it has a suction effect, which draws the surface water along, 
thus causing the surface water to build against the rotors, so the 
water proceeds to flow between the rotors, which thereby increases 
its power generating potential. 


14 SOLAR ENERGY 


7103 (CONF-790118—, pp 81-84) Grass roots passive 
solar technology transfer. Bliss) M.B. (New Mexico Solar 
Energy Association, Santa Fe). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The results of six years of New Mexico Solar Energy Asso- 
ciation experimentation with technology transfer models are de- 
scribed. In contrast to centralized information transfer systems, a 
decentralized, community-based information transfer system is pre- 
sented. The Research, Information/Demonstration, Professional 
Policy and International initiatives which result from such a pro- 
gram are described and analyzed. Regarding information/demon- 
stration initiatives, five basic models suitable for targetted audience 
education are analyzed. The field results of this program are pre- 
sented. Its potential for national duplication is explored. In conclu- 
sion, it is argued that this approach is an extremely effective means 
of spurring immediate citizen use of an inherently decentralized re- 
source: solar energy. 


7104 (CONF-7908116—(Vol.1)) Solar energy: bringing it 
down to earth. Volume 1. Papers 79-2 through 79-74. (Solar 
Energy Society of Canada, Inc., Charlottetown, Prince 
Edward Island). 1979. 526p. NTIS (US Sales Only), PC 
A23/MF AOl1. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Separate abstracts were prepared for the 46 papers included. 
(WHK) 


14 SOLAR ENERGY 
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7105 (CONF-7908116—(Vol.1), pp 9p, 79-50) Solar 
and wind energy research program (SWERP) information 
centre. Beliveau, K.D. (Alberta Research Council, Edmon- 
ton). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

The Solar and Wind Energy Research Program (SWERP) 
was established in August, 1977 to provide Albertans with current 
and comprehensive information on solar and wind energy resources 
in Alberta. Activities of the SWERP staff fall into three categories: 
collecting and indexing a library of reference material on solar and 
wind energy; developing and maintaining a network of monitoring 
stations throughout Alberta; and participating in various research 
projects and special events. The SWERP Information Centre main- 
tains the first computerized index of solar and wind energy infor- 
mation in Canada. The important features of the database and other 
information services at SWERP are discussed. 


7106 (CONF-7908116—(Vol.2)) Solar energy: bringing it 
down to earth. Volume 2. Papers 79-75 through 79-119. 
(Solar Energy Society of Canada, Inc., Charlottetown, 
Prince Edward Island). 1979. 358p. (In English and 
French). NTIS (US Sales Only), PC A16/MF AO1. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

The 30 papers included in this volume were entered into the 
data base separately. (WHK) 


7107 (CONF-7908116—(Vol.2), pp 3p, Paper 79-91) 
TECHNOTEC'S technology transfer information system: a 
melting pot. LaLonde, L.B. (Control Data Corp., Minneapo- 
lis, MN). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 


7108 (CONF-7908116—(Vol.2), pp 7p, Paper 79-108) 
Canada Institute for Scientific and Technical Information: 
services in renewable energy. Holmes, J.D. (National Re- 
search Council of Canada, Ottawa, Ontario). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

The growth of the literature in the area of solar energy is 
examined. In this context, the services of the Canada Institute for 
Scientific and Technical Information are described. In particular. 
the operations of the Energy Branch with respect to the IEA Bio- 
mass Technical Information Service and a Canadian renewable 
energy data base are outlined. 


7109 (DOE/CS/30293—T1) Solar workshops financial 
incentives. (Solar Energy Industries Association, Washing- 
ton, DC (USA); National Field Research Center, Inc., 
Washington, DC (USA)). 1979. Contract FG01-79CS30293. 
397p. NTIS, PC Al7/MF AOl1. 

Ten one-day workshops were held across the United States 
Information in this workbook is compiled in conjunction with those 
workshops. The following discussions are included: solar as a fuel 
(history); why alternative fuels are being sought today; the need for 
conservation; advantages of solar energy; the potential of solar 
energy; why solar energy is not more widely used; a definition of 
solar; how solar can help meet energy demands; Federal policies 
and programs; what solar technologies exist today that can be ef- 
fectively utilized (thermal applications, fuels from biomass, solar 
electric). Additional information is presented in three attachments: 
Energy-Conserving Methods; Domestic Policy Review of Solar 
Energy: and DOE Secretary's Annual Report to Congress-Solar 
Section. (MCW) 


7110 (DOE/TIC—11302) Directory of key foreign per- 
sonnel, solar commercialization. (Argonne National Lab., IL. 
(USA)). Nov 1980. Contract W-31-109-ENG-38. 235p. 
NTIS, PC Al1/MF AOI. 

The Directory includes: in-country manufacturing. installa- 
tions and maintenance, agents/industry representatives, non-profit 
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associations, financial institutions, research and development, key 
government offices. and diplomatic representation. The main list- 
ings are grouped by country. Cross-country activity indexes are 
given for in-country manufacturing, non-profit associations, US 
countries. and agents/industry representatives. (MHR) 


7111 SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elms- 
ford, NY; Pergamon Press Inc. (1979). 954p. (CONF- 
790541—(Vol.1)). 

From International Solar Energy Society meeting; Atlanta, 
GA. USA (28 May 1979). 

192 of the 210 papers were entered into the data base sepa- 
rately. The remaining 18 papers were previously included and can 
be found in the report number index under CONF-790541. (WHK) 


1401 Resources And Availability 


REFER ALSO TO CITATION(S) 7264, 7551 


7112 (CONF-790118—, pp 69-72) Analysis of 
California's building climates. Kazama, D.B.; Hunt, M.B. 
(California Energy Commission, Sacramento). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The proper description of California's many climate types is 
a key to resolving cost/performance issues which face practicing 
passive designers. The accurate design of passive systems requires 
information on insolation, temperature, humidity, degree-days and 
wind. The California Energy Commission's Climate Resource-Data 
Development and Mapping Project has produced a fourteen-zone 
building climate map from this baseline data set. Passive systems 
prediction parameters were then developed. An insight into analyt- 
ic techniques for refining insolation data based upon statistical cli- 
matology and the analysis of products from the SMS/GOES envi- 
ronmental satellite are given. An assessment of the applicability of 
the method used to describe California's climate to other areas of 
the United States is made 


7113 (CONF-790118—, pp 295-298) Method of estimat- 
ing monthly average solar radiation on shaded surfaces. Ut- 
zinger. D.M.; Klein, S.A. (Univ. of Wisconsin, Madison). 
1979 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979) 

Design methods for solar heated buildings require estimates 
of the monthly average solar radiation. A method for estimating the 
monthly average radiation on surfaces of any orientation is availa- 
ble: however, typical passive solar designs will generally include an 

erhang to shade the receiver surface from direct beam radiation 
in summer months. In this paper, a simple method of estimating the 
monthly average solar radiation on vertical shaded surfaces is pre- 


sented 


7114 (CONF-7908116—(Vol.1), pp 9p, 79-19) Radi- 

ation data for the design of solar systems in Quebec. Galanis, 

N.: Maure, D.; Remboutsicas, D.; Nguyen, V.T. (Univ. de 
Sherbrooke, Quebec). 1979. 

From 5. national conference on solar energy: bringing it 

down to earth; Charlottetown, Prince Edward Island, Canada (18 

\ug 1979) 

~ Solar radiation measurements in Quebec are currently regis- 

tered for horizontal surfaces at Montreal and five isolated commu- 

nities Which present litthe interest from an engineering point of 

\ program was therefore undertaken to calculate solar radi- 

HW incident on horizontal. inclined and vertical surfaces from 

ly cloud cover information at Bagotville. Mont-Joli, Montreal, 

moho and Quebec. The method of calculation consists of first 

the beam and diffuse radiation on a horizontal surface 

sky conditions and then correcting it for actual cloudy 

wding to a correlation developed at the NRC. 

clined ond vertical surfaces are then computed using 

sed by Liu and Jordan. They were obtained for a 

hiosen, for euch site, according to a method pro- 

VSHR AE Comparisons of calcwated and measured 

l show satisfactory agreement for total and diffuse 

sults are presented in the form of tables giving for 
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each month the total radiation incident on the horizontal and four 
south-facing inclined (at 35°, 47.5°, 60° and 90°) surfaces. Hourly 
values for each of the five surfaces at any of the five sites are also 
available on magnetic tapes. 


7115 (CONF-7908116—(Vol.2), pp 10p, Paper 79-77) 
Sunpath graphical design aids. White, R. (Concordia Univ., 
Montreal, Quebec). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Gnomonic (shadow path) diagrams are used to analyze the 
entire range of solar influences on a building in the preliminary 
phases of design. A study of key reference days equally-spaced 
through the period of maximum change in solar movement simpli- 
fies a large body of solar data for mid-latitude regions. These days 
represent important design periods, such as the beginning or the 
end of the heating season, the overheated season, etc. Gnomonic 
diagrams are redrawn for plotting site shading, solar rights studies, 
shading factors and calculation of direct solar insolation. The con- 
cept of pseudo shadows is developed to analyze complex shading 
patterns, particularly in urban situations. The amount of solar in- 
solation on any inclined surface is easily calculated from overlap- 
ping shadows and pseudo shadows. Visualization of shadow move- 
ments across complex surfaces is aided. 


7116 (CONF-7908116—(Vol.2), pp 10p, Paper 79-78) 
Measured solar radiation on a vertical and a 60° plane with a 
snow reflector. Shapiro, M.M.; Yager, A.J. (Concordia 
Univ., Montreal, Quebec). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

During the winter of 1978-79, two intercalibrated silicon cell 
solarimeters, one vertical and one at 60° to the horizontal, were in- 
stalled at the La Macaza solar house, 200 km. north of Montreal. 
The vertical detector was at the centre of the vertical collector. To 
avoid reflected light from the collector, the 60° detector was locat- 
ed above the collector. Some typical clear day recordings and 
monthly graphs showing the trends of total daily radiation for the 
two detectors are presented. On clear winter days, the vertical de- 
tector always received more sunlight than the tilted one, because of 
extra light reflected from the snow foreground, which more than 
overcame the deficit in sky only radiation. The excess for the verti- 
cal plane is largest in December and January, which smooths out 
the annual variation in available solar flux, allowing the use of a 
smaller collector for the same heat output in December. Since ver- 
tical collectors can replace part of the south wall, they have an 
economic advantage wherever there is a reliable snow cover. 


7117 (CONF-7908116—(Vol.2), pp 10p, Paper 79-101) 
Estimation of solar radiation on various tilted surfaces and 
azimuths. McKay, D.C.; Won, T.K. (Atmospheric Environ- 
ment Service, Downsview, Ontario). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Due to the wide variety of systems for which solar radiation 
is an important energy source, there is a large number of actual and 
potential users of radiation data. In most cases, the users of this 
data require the information to be applicable both to a specific area 
and to a specific surface configuration. Presently the Canadian At- 
mospheric Environment Service supplies solar radiation data on a 
horizontal surface for approximately fifty-four stations. However. 
many end uses require this information on various tilted surfaces 
and azimuths. In order to meet this demand, a project was estab- 
lished to calculate solar radiation on various tilted surfaces and azi- 
muths for fifty meteorological stations over a ten year period using 
models from the recent literature. The procedures used for select- 
ing the model are reported along with the estimated data. 


7118 (CONF-7908116—(Vol.2), pp 12p. Paper 79-102) 
Expansion of the Canadian solar radiation data base by esti- 
mation. McKay, D.C.; Won, T.K. (Atmospheric Environ- 
ment Service. Downsview, Ontario). 1979. 
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From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

At present the Canadian Atmospheric Environment Service 
monitors global radiation (RF1) at fifty-four meteorological stations 
and diffuse radiation (RF2) at four stations. To expand this solar ra- 
diation data base both spatially and temporally in the shortest time 
possible a project to use estimation models from the recent litera- 
ture which use standard meteorological observations was estab- 
lished. The estimated radiation values presented will be for 100 sta- 
tions for a 10 year period. The procedure used for selecting the 
model or models is reported along with the estimated data. These 
values together with the monitored radiation values will provide a 
more accurate base to determine solar energy potential for Canada. 


7119 (SERI/SP—755-789) Insolation data manual: long- 
term monthly averages of solar radiation, temperature, 
degree-days and global anti K/sub T/ for 248 national weath- 
er service stations. Knapp, C.L.; Stoffel, T.L.; Whitaker, 
S.D. (Solar Energy Research Inst., Golden, CO (USA)). 
Oct 1980. Contract AC02-77CH00178. 294p. NTIS, PC 
A13/MF AOl1. 

Monthly averaged data is presented which describes the 
availability of solar radiation at 248 National Weather Service sta- 
tions. Monthly and annual average daily insolation and temperature 
values have been computed from a base of 24 to 25 years of data. 
Average daily maximum, minimum, and monthly temperatures are 
provided for most locations in both Celsius and Fahrenheit. Heat- 
ing and cooling degree-days were computed relative to a base of 
18.3°C (65°F). For each station, global anti K/sub T/ (cloudiness 
index) were calculated on a monthly and annual basis. (MHR) 


7120 (SOLAR/0010—79/07) Environmental data for 
sites in the National Solar Data Network. (IBM Federal Sys- 
tems Div., Huntsville, AL (USA)). Jul 1979. Contract 
AC01-77CS34049. 205p. NTIS, PC A10/MF AOI. 

Data collected and analyzed to determine the thermal per- 
formance of selected solar energy systems are presented. The data 
include: solar insolation, ambient temperature, wind speed, and rela- 
tive humidity. (MHR) 


7121 (SOLAR/0010—80/11) Environmental data for 
sites in the National Solar Data Network. (Automation In- 
dustries, Inc., Silver Spring, MD (USA). Vitro Labs. Div.). 
Nov 1980. Contract AC01-79CS30027. 233p. NTIS, PC 
Al1/MF AOl. 

Data collected and analyzed in order to determine the ther- 
mal performance of selected solar energy systems are presented. 
The data include: solar insolation, ambient temperature, wind 
speed, and relative humidity. (MHR) 


7122 Kipp solarimeter: a review of its operation and 
calibration. Gillet, W.B. Luxembourg; Commission of the 
European Communities (1980). 3lp. (EUR—6815/3-EN). 
ECIS, Washington, DC. 

The design and performance characteristics of CM2 and 
CMS models of Kipp solarimeter are discussed. It is suggested that 
the models may respond differently to diffuse solar radiation and 
radiation at shallow incidence angles. Instrument calibration tech- 
niques are compared, with reference to the development of the In- 
ternational Pyrheliometric Scales, and it is shown that there are 
systematic differences between the diffuse calibrations performed 
by the UK Meteorological Office and the zenith calibrations per- 
formed by Kipp and Zonen. The results of a comparative calibra- 
tion for the participants of the CEC Collaborative Program on 
Solar Collector Testing are summarized, but further work on cali- 
bration techniques is anticipated. 


1403 Economics 
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7123 (DOE/CS/34029—T1) Impact of Federal tax 
policy and electric utility rate schedules upon the solar build- 
ing/electric utility interface. Executive summary. Feldman, 
S.L.; Wirtshafter, R.M.; Abrash, M.; Anderson, B.; Sullivan, 
P.; Kohler, J. (Russell Sage Foundation, New York (USA); 
Total Environmental Action, Inc., Harrisville, NH (USA)). 
1 Oct 1978. Contract FG01-77CS34029. 190p. NTIS, PC 
A09/MF AOl1. 

An analysis is performed to show that a utility solar-passive 
strategy can be used rather effectively in aiding the utility to obtain 
more efficient load factors and lower costs. The objectives are to 
determine the impact of active and passive solar energy designs for 
space conditioning and hot water heating for the residential sector 
upon the diurnal and annual load curves for several utilities, to 
assess the effect of present utility pricing policies, and to examine 
alternative pricing schemes, as well as Federal and state tax credits, 
as they may affect the optimal sizing and configuration of active 
solar and passive solar building components. The methodology, the 
systems model, an overall building design, building cost determina- 
tion, and a description of TRNSYS are presented. The major pa- 
rameters discussed that distinguish variation in the cost-effective- 
ness of particular building design fall into 5 categories: the weather, 
building configurations, building costs, utility costs and rates, and 
financial parameters (inclusive of tax credits for solar and energy 
conservation investment). Five utilities are studied: Colorado 
Springs Department of Public Utilities; Public Service Co. of New 
Mexico; New England Electric System; Pacific Gas and Electric: 
and Georgia Power Co. 


1404 Environmental, Legal, And Institutional Aspects 


REFER ALSO TO CITATION(S) 7152. 7199. 7200. 7258. 7262. 8189, 8237 


7124 (CONF-790118—, pp 9-14) Solar shadow: a dis- 
cussion of issues eclipsed. Calthorpe, P.; Benson, S. 1979. 

From 3. national passive solar conference; San Jose, CA. 
USA (11 Jan 1979). 

The general impacts and aspects of widespread utilization of 
solar energy in homes in the USA are discussed. It is concluded 
that the infrastructure, pattern, density, and transit networks of resi- 
dential development can have greater impact on resource conserva- 
tion and energy consumption than any alternative technology. It is 
stated that development must be seen in a social, political, and envi- 
ronmental context in which the alternative technologies are tools 
for new settlement patterns rather than compensations for old 
Clearly, the belief that a technology alone can significantly change 
our culture is erroneous. Solar energy must be placed in a subservi- 
ent role to the more potent concerns of integrated development. 
town planning, and land preservation. (WHK) 


7125 (CONF-790118—, pp 26-30) Overview of solar 
construction workshops. Yanda, B. (Solar Sustenance Team. 
Santa Fe, NM). 1979. 

From 3. national passive solar conference; San Jose. CA. 
USA (11 Jan 1979). 

Hands-on workshops are the most direct route currently 
available for widespread solar implementation. Unlike large scale 
demonstration projects which seek to influence people by indirect 
participation (viewing), hands-on workshops are immediate, totally 
participatory and inexpensive. Many elements are needed for a suc- 
cessful workshop, the most critical being a well organized and tech- 
nically qualified training team, a reasonable building site or project 
and participants to build the application. Given these three impor- 
tant components, a myriad of options are available. A few realistic 
projects, a manageable number of participants for each. an approxi- 
mate price range for materials and a workable time-frame for com- 
pleting the project are listed. 


7126 (CONF-790118—, pp 78-80) Tennessee Valley Au- 
thority and solar energy. Withers, A. (Tennessee Valley Au- 
thority, Knoxville). 1979. 

From 3. national passive solar conference; San Jose. CA, 
USA (11 Jan 1979). 

A description of the Tennessee Valley Authority's involve- 
ment in solar energy is given. The goal of the solar program of the 
country’s largest electric utility system is to develop an equitable. 
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economically sound solar industry and a national position of leader- 
ship in the commercialization of the effective use of solar energy in 
the TVA region. 


7127 (CONF-790118 —, pp 387-391) Presenting a pas- 
sive solar project to a lender or appraiser. Nichols, W.; Ni- 
chols, S. (Communico, Inc., Santa Fe, NM). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

A critical point in any passive solar project's survival is the 
appraisal and lender approval. A detailed step-by-step procedure 
for the preparation and presentation of a passive solar lender pack- 
age is presented. 


7128 (CONF-790118—, pp 503-507) Passive solar pat- 
terns in 1978. Cook, J. (Arizona State Univ., Tempe). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The year 1978 could be cited as a watershed year for passive 
solar activity with a wave of acceptability and sense of maturity 
substantiated by a significant quantity of published research and in- 
formation. While national, regional, state, and local programs were 
highly uneven in their contribution, the broad mix of national activ- 
ity documented by meetings in Philadelphia, Denver, and San Jose 
have provided a substantial information and material base for 
future. flowering passive solar applications and growth. 


7129 (CONF-7908116—(Vol.2), pp 13p, PWC) Solar 
programs managed by Public Works Canada. Biggs, R.C. 
(Public Works Canada, Ottawa, Ontario). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979) 

On July 4. 1978 the Minister of Energy, Mines and Re- 
sources announced a renewable energy development program for 
Canada which would see $380 million invested over five years to 
esploit energy available from the forests and waste products, and 
radiant energy from the sun. The objectives are to conserve non- 
renewable energy sources such as oil, and help achieve energy self- 
sufficiency in a decade. Public Works Canada was asked to manage 
three programs reluted to solar energy: (1) LEBDA (Low Energy 
Building Design Awards program), $0.42 million; (2) PASEM (Pro- 
gram of Assistance to Solar Equipment Manufacturers), $3.1 mil- 
lion: (3) PUSH (Purchase and Use of Solar Heating), $125 million. 
The program objectives and structure are discussed. (WHK) 


7130 (DOE/ER/10035—2) Environmental assessment 
for the satellite power system-concept development and evalu- 
ation program-microwave health and ecological effects. (Envi- 
ronmental Protection Agency, Research Triangle Park, NC 
(USA)). Nov 1980. Contract ATO0O1-79ER10035. 146p. 
NTIS. PC A07/MF AO1. 

This report is concerned with the potential health and eco- 
logical effects of the microwave beam from the microwave power 
transmission system (MPTS) of the satellite power system (SPS). 
The report is written in the form of a detailed critical review of 
elected scientific articles from the published literature on the bio- 
wicul effects of nonionizing electromagnetic radiation, followed 
youn assessment of the possible effects of the SPS, based on expo- 
sure Values for the reference system (US DOE and NASA, 1978). 


s 
| 
| 


7131 (DOE/ER/10072—1) Social acceptability of Satel- 
lite Power Systems (SPS): the near-term outlook. Klineberg, 
S.L.. (Rice Univ., Houston, TX (USA). Dept. of Sociology). 
May 1980. Contract AS05-79ER10072. 61p. NTIS, PC 
\04/MF AOI. 
fois important, at this early stage in the concept develop- 
md oouluation of Satellite Power Systems, to explore aspects 
mitcmporary social change that may be expected to complicate 
process of achieving the necessary support of the American 
pablic for this now technological venture. Current public attitudes 
ube it appear unlikely that a consensus will evolve during the 
1YS0s Teeoring costly efforts to develop vast new supplies of con- 
Hho cnergy Opinion polls reveal a pervasive worry over in- 
) broadening of aspirations to encompass quality-of-life con- 
eeoowing distrust of central governments, large corpora- 
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tions, big science and technology, and a continuing commitment to 
environmental protection - all of which sugzests a social environ- 
ment that is likely to resist the development of a major new high- 
technology energy system such as the SPS. Opposition to satellite 
power will focus on the high front-end development costs, on envi- 
ronmental and technical uncertainties, and on a generalized distrust 
of large bureaucracies and esoteric technologies. The SPS concept 
is also likely to be viewed with skepticism by those with vested in- 
terests in the long-run uses of coal, shale, fission, fusion, or on-site 
solar technologies. The growing commitment to energy conserva- 
tion and the spreading deployment of dispersed renewable-energy 
systems strongly suggest that the unmet US demand for centrally 
generated electricity is unlikely to grow sufficiently over the next 
twenty years to convince a reluctant public of the need for so large 
an investment of scarce resources in the SPS program. Satellite 
Power Systems will have a problem in the area of public accept- 
ability. 


7132 (LBL—11978) Evaluation of the noise impact of 
satellite power system vehicles on the community and ecology 
at the launch site. Summary report. Pearsons, K.S.; White, 
P.H.; Wilby, J.F. (Bolt, Beranek and Newman, Inc., Canoga 
Park, CA (USA)). Dec 1980. Contract W-7405-ENG-48. 
109p. NTIS, PC A06/MF AOl1. 

Placement of the Satellite Power System (SPS) satellites into 
orbit will require the launch of many heavy space vehicles over a 
30-year period. These vehicles will generate rocket noise at launch, 
and sonic booms at launch and on return to the landing site. In this 
study, rocket noise levels and sonic boom pressures are predicted 
for the region around a typical launch/landing site. The response of 
humans and animals to broadband and impulsive noise is reviewed 
briefly, and the appropriate information is applied to the specific 
noise levels and sonic boom pressures predicted for the region 
around the launch/landing site. It is estimated that noise levels will 
be high enough that hearing protection will be required for person- 
nel at the launch site, and that there will be significant annoyance 
(more than 5% highly annoyed) to the population within 9 km 
from the launch site. Infrasound (sub-audio frequencies) will prob- 
ably cause significant annoyance over a larger region. With 
launches over the ocean, the very high sonic boom pressures 
during ascent will occur over unpopulated areas. However, booms 
generated during descent of the orbiters will occur over populated 
areas, and it is predicted that there will be significant annoyance at 
distances up to 45 km from the launch/landing site. Because of un- 
certainties present in many areas of the study, further investigations 
are recommended, particularly with a view to obtaining informa- 
tion from Space Shuttle launches and returns. 


7133 (SERI/SP—434-470) State solar energy incentives 
primer: a guide to selection and design. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Dec 1979. Contract 
AC02-77CH00178. 38p. NTIS, PC A03/MF AOl1. 

Basic design principles are discussed for the creation of sev- 
eral types of state financial incentives and the major advantages and 
disadvantages of a number of incentive options are cited. The finan- 
cial incentives included are income tax strategies, loan programs, 
property tax exemptions, and excise/sales tax exemptions. Informa- 
tion is cited to maximize the effectiveness of solar energy programs. 
Four basic elements of a state solar energy program are program 
planning; institutional barriers mitigation; research, development, 
and demonstration projects; and information outreach efforts. A 
matrix of state solar legislation by type is shown and organizational 
contacts are listed. (MHR) 


7134 (SERI/TR—722-583) Making solar laws work: a 
study of state solar energy incentives. Roessner, J.D. (Solar 
Energy Research Inst., Golden, CO (USA)). Nov 1980. 
Contract AC02-77CH00178. 182p. NTIS, PC A09/MF AOI. 

The results of a research investigation of solar financial and 
research, demonstration, and development (RD and D) incentive 
programs in 18 states are summarized. The investigation focuses 
upon implementation - the organization and administrative process- 
es required to convert a law into a viable program. Eleven financial 
and 12 RD and D programs were investigated. Results indicate that 
four conditions are common to successful implementation ef both 
types of incentive programs: the opportunity to use solar energy as 
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a heating source; characteristics of the agency selected to comple- 
ment the law; involvement of outside groups in program implemen- 
tation; and the specificity of guidance given to those responsible for 
implementation. Other conditions specific to the implementation of 
each type of program are discussed as well as the implications of 
these findings for state and federal policy makers. 


7135 Status of the United States’ solar heating and cool- 
ing program. Morse, F.H. (Office of Solar Applications, 
Conservation and Solar Applications, United States Depart- 
ment of Energy). pp 238-242 of SUN II. Boer, K.W.; 
Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 
(1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The objective of the U.S. Department of Energy's Solar 
Heating and Cooling Program is to assist industry in commercializ- 
ing solar energy systems for heating and cooling of buildings, for 
agricultural and industrial processes, and for Federal facilities. The 
program is aimed at reducing costs and improving performance, 
collecting and evaluating data, developing standards and perform- 
ance criteria, and demonstrating solar heating and cooling by the 
end of the fiscal year. The program incorporates research and de- 
velopment, residential and commercial demonstrations, agricultural 
and industrial applications, federal buildings program, technology 
transfer, and commercialization. 


1405 Solar Energy Conversion 


7136 (CONF-7908116—(Vol.1), pp 16p, 79-24) Annual 
energy balance for anaerobically digested hog manure. Hali- 
burton, J.D. (Univ. of Manitoba, Winnipeg). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Four 3000 L anaerobic hog manure digesters were operated 
in Winnipeg, Manitoba, from December, 1974 until June, 1979 
while various physical control parameters including temperature, 
hydraulic retention time, loading rate, and mixing time were altered 
during selected intervals. Process stability was never a problem al- 
though digestion parameters were stretched beyond accepted limits. 
Net energy recovery ranged from 38 to 50% in winter and from 50 
to 100% during summer months. A computer model projected an 
annual net energy balance of 90% for an insulated digester. 


7137 (CONF-7908116—(Vol.1), pp 7p, 79-58) Demon- 
stration programs of wood fired equipment for space heat and 
cogeneration in Prince Edward I. Brandon, R.J. (Inst. of 
Man and Resources, Charlottetown, Prince Edward I). 
1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

An overview of the current wood programs of the Institute 
of Man and Resources is given. These programs include installa- 
tions of wood fired furnaces, comprising systems using thermal 
storage, wood chip, and pellet fuel. The proposed 1-MWe cogener- 
ation project at an educational institute is discussed, together with 
the project rationale and estimated economics. 


7138 (CONF-7908116—(Vol.2), pp 10p, Paper 79-104) 
Phthalocyanine organic solar cells: indium/x-metal free 
phthalocyanine Schottky barriers. Hsiao, C.K.; Loutfy, R.O.; 
Sharp, J.H. (Xerox Research Centre of Canada, Mississauga, 
Ontario). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

A thin organic film of microcrystalline particles of x-metal 
free phthalocyanine (X-H2Pc) dispersed in polyvinylcarbazol when 
sandwiched between tin oxide and indium electrodes is shown to 
have a strong photovoltaic effect similar to that of known inorganic 
p-n or Schottky junction cells. From the photovoltaic action spec- 
tra, the active region responsible for electric power generation was 
found to be confined to the metal/semiconductor interface. The 
width of this region extends to about 320 A within the semiconduc- 
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tor, which allows the capture of ~ 30% of solar irradiance. Analy- 
sis of the current-voltage characteristics of the In/X-H2Pec devices 
in the photovoltaic mode revealed considerable information on the 
cell impedance, field dependence of carrier generation and the dark 
diode behaviour. A power conversion efficiency, eta, of 1% for 
transmitted solar light has been obtained. The most striking feature 
of these devices is that the power conversion efficiency is light in- 
tensity independent. 


7139 (CONF-7908116—(Vol.2), pp 14p, Paper 79-110) 
Gasification of agricultural wastes for energy production. 
Chamberland, A.; Laurin, M. (Inst. de Recherche de 
l'Hydro-Quebec, Varennes). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

A feasibility study of the production of gas from agricultural 
wastes has been done for a representative eastern and a representa- 
tive western farm of Canada. The preliminary economic evaluation 
indicates that the cost of harvesting the agricultural wastes on the 
western farm is prohibitive. The interest in using the corn wastes 
for the production of gas for the grain drying and the green house 
heating is indicated. A demonstration project for the use of corn 
wastes in rural energy production is suggested. 


7140 (DOE/ER/10601—1) Photochemical solar energy 
conversion in surfactant vesicles. annual proress report. 
Fendler, J.H. (Texas A and M Univ., College Station 
(USA). Dept. of Chemistry). 1980. Contract AS05- 
80ER10601. Sp. NTIS, PC A02/MF AO]. 

This first annual report lists the personnel, journal publica- 
tions, oral presentations, and summarizes the scientific activities for 
the period March 1, 1980 to November 30, 1980. The following are 
the highlights of these activities: 1) The neodynium-yag laser 
system has been installed; 2) based on this laser, a nanosecond flash 
photolysis system has been constructed; 3) water soluble 5,10.15,20- 
tetra-p-sulfonatophenyl zincporphyrin and  5,10,15,20-tetra-p-N- 
methyl-pyridinochloride zincporphyrin were synthetized, purified 
and characterized; and photosensitized electron transfer, charge 
separation and hydrogen production have been demonstrated in 
surfactant vesicles. 


7141 (DOE/ET/15437—4) Maine firewood study. Final 
report, 1 November 1978-15 January 1980. Swain, E.W. 
(Maine Audubon Society, Falmouth (USA)). Jun 1980. Con- 
tract FG03-79ET15437. 175p. NTIS, PC A08/MF AOIl. 

The barriers and incentives to fuelwood use were examined 
with particular emphasis on woodburners, woodlot owners and fire- 
wood dealers. A draft guide for woodlot owners managing for fire- 
wood preduction was prepared, along with a handbook for fuel- 
wood dealers. Cost-benefit studies were completed for three fuel- 
wood businesses in addition to an analysis of firewood marketing 
systems. The analysis revealed marginal though distinct opportunity 
for profit during the first year of a firewood venture. Landowner 
attitudes were also studied and programmatic suggestions offered to 
improve the effectiveness of existing services. Finally. legislative 
barriers to increased wood energy use were targetted and remedies 
proposed. 


7142 (DOE/ET/23007—4) CdSiAs, thin films for solar 
cell applications. Final report, April 9, 1979-April 8, 1980. 
Burton, L.C.; Slack, L.H. (Virginia Polytechnic Inst. and 
State Univ., Blacksburg (USA)). Jun 1980. Contract AC04- 
79ET23007. 71p. NTIS, PC A04/MF AOI. 

Compounds of Cd-Si-As required for sputtering targets and 
evaporation charges were synthesized by direct fusion. These in- 
clude CdSiAs». CdsAs», CdAs: and SiAs. Polycrystalline ingots of 
CdSiAs. were found to be porous, with the chalcopyrite structure. 
and with minor amounts of other phases such as CdAs», SiAs.As 
and CdsAs». Sputtered films were formed in a single target RF 
system. A homogeneous CdSiAs. target was initially used. followed 
by composite targets consisting of CdAs: 4 Si. Films from the 
latter targets were superior to the others and were more extensively 
studied. As deposited films were amozphous. off stoichiometry. 
with resistivities over 10°Q-cm and band gaps of ~ 1.4 eV. Subse- 
quent reactive heat treatments in the 515° to 615°C range resulted 
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in crystalline films, resistivities of 1 to 10 2 cm, CdSiAs2: composi- 
tions within 1% of stoichiometry, energy gap of ~ 1.55 eV, ab- 
sorption coefficient of 2 x 10*cm™' at 0.6 um, but with poor me- 
chanical properties (mainly cracking). A Ta/Si0: substrate proved 
to be the best for these films. Thermal evaporation studies of 
CdSiAs established that effusion is preferential toward Cd between 
570 and 710°C, and toward As in the 710 to 1010°C range. All 
films resulting from CdAs2 charges were found to be Cd deficient. 
For these reasons, over the last 6 months of the program, only 
sputtered films were studied further. Preliminary CdSiAs:/CdS 
junctions were formed on bulk and sputtered CdSiAs2. The bulk 
junctions produced photoresponse up to 0.25V and several pA. The 
thin film junctions were rectifying, but generated insignificant pho- 
toresponse. apparently due to the poor properties of the CdSiAs» 
films 


7143 (DOE/JPL/954331—80/12) Silicon materials task 
of the Low-Cost Solar Array Project (Phase IV). Effects of 
impurities and processing on silicon solar cells. Twentieth 
quarterly report, July-September 1980. Hopkins, R.H.; 
Hanes. M.H.; Davis, J.R.; Rohatgi, A.; Rai-Choudhury, P.; 
Mollenkopf. H.C. (Westinghouse Research and Develop- 
ment Center, Pittsburgh, PA (USA)). 14 Nov 1980. Con- 
trect NAS-7-100-954331. 80p. NTIS, PC AOS/MF AOl1. 

The overall objective of this program is to define the effects 
of impurities. various thermochemical processes and any impurity- 
process interactions upon the performance of terrestrial solar cells. 
The results of the study form a basis for silicon producers, wafer 
manufacturers, and cell fabricators to develop appropriate cost- 
her efit relationships for the use of less pure, less costly solar grade 
silicon. Spectral response measurements made on single crystal and 
polycrystalline silicon solar cells containing specific impurities 
agreed well with measured cell efficiencies. For polycrystalline 
cells it is shown that both grain boundaries and metallic impurities 
reduce carrier lifetime, resulting in reduced red response and re- 
duced cell efficiency. Spectral response and DLTS measurements 
1 chromium-doped polycrystalline silicon cells indicate an interac- 
Hor between chromium and grain boundaries; the nature of this in- 

ction is not yet understood. Measurements were made to evalu- 

lc possible long term effects of copper contamination on solar cell 

performance. Nine groups of cells, including a baseline cell group, 

ire undergoing electrical/temperature tests to determine whether 

lectric fields play a role in long term cell degradation. A math- 

cimaticul model for impurity effects in high efficiency solar cells has 
been developed 


7144 (DOE/JPL/954339—80/20) Evaluation of selected 
chemical processes for production of low-cost silicon. Phase 
II]. Twentieth quarterly progress report, July 1-September 
30, 1980. Blocher, J.M. Jr.; Browning, M.F.; Seifert, D.A. 
(Battelle Columbus Labs., OH (USA)). 19 Dec 1980. Con- 
tract NAS-7-100-954339. 55p. NTIS, PC A04/MF AOl1. 

\ number of problems have conspired to prevent full oper- 
tion of the PDU during the report period. After a review of the 
ituation, i was decided to cease the day-by-day attempts to 
ichieve PDU operation, and to review the situation and make such 

ver-term repairs or modifications as appeared necessary for in- 
sing the probability of success. As a result. a list of 12 modifica- 
us made and the modifications initiated so that PDU oper- 
can be initiated early in the next quarter. Analysis of the data 

the outgassing of zine from the product of the miniplant was 
luded. with the indication that outgassing times of the order of 

PF hours would be required at 1100 C. The implications of 

» the zine in the product. to be evolved in melting prior to 

r Sheet growth, were examined with the conclusion that at 

10 190 ppmw devel of zine in silicon. it may be difficult to 
the zine evolution in the presence of the normal SiO evolu- 
| by reaction between the liquid silicon and the fused- 

acibl 


714 (DOE/JPL/954888—80/11) Continuous Czoch- 
ralski growth. Silicon sheet growth development of the large 
urca silicon sheet task of the low cost silicon solar array proj- 
ect. Eleventh quarterly progress report, July 1-September 30, 
1980. Bezio, BR. (Kayex Corp.. Rochester, NY (USA)). 
1980. Contract NAS-7-100-954888. 8p. NTIS, PC A02/MF 
VO] 
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Progress is reported on the design modifications to a Hamco 
CG2000 RC crystal grower to provide the capability of growing a 
minimum of five silicon crystals, each of 30 kg weight, at a diame- 
ter of 150 mm from a 16-inch crucible. (WHK) 


7146 (DOE/JPL/955089—80/4) Silicon solar cell proc- 
ess development, fabrication and analysis. Phase II. Annual 
report, 1 July 1979-30 June 1980. Yoo, H.I.; Iles, P.A.; Ho, 
F.F.; Leung, D.C. (Optical Coating Lab., Inc., City of In- 
dustry, CA (USA). Photoelectronics Div.). 1980. Contract 
NAS-7-100-955089. 140p. NTIS, PC A07/MF AOI. 

Solar cells were fabricated from EFG (RH) ribbons from 
multiple dies, silicon on ceramic (SOC), dendritic web, cast silicon 
by HEM, and semi-continuous CZ from both VARIAN and 
HAMCO. Baseline and improved solar cells were made from the 
sheets. Baseline solar cells processed in both Phase I and Phase II, 
involving cells from EFG, SOC, dendritic web, and HEM, indicat- 
ed that no significant improvement in silicon sheet quality has been 
achieved in Phase II. Solar cells from semi-continuous CZ showed 
cell performance close to the conventional CZ control cells, al- 
though the cells from the semi-continuous CZ have shown wider 
performance range because of variation in crystalline perfection. 
Generally, process upgrading provided improvement in cell per- 
formance, the improvement depending on the process used and the 
quality of the sheet silicon. Study of the effect of grain size on solar 
cell performance suggested that the minimum grain size to make 
solar cells of 10% AMO efficiency is about 500 um, which is ex- 
pected to provide minimum module efficiency of 10% AMI. If 
other harmful impurities are added in the process of sheet growth, 
the minimum grain size must be increased. The BSF study showed 
that the higher the resistivity of the starting substrates, the greater 
the relative improvement in cell performance, probably because of 
greater shift in Fermi levels at the back L/H junction (pp+) and 
also because of the higher initial values of minority carrier diffusion 
length. This study also suggested that proper control of the back- 
surface field (BSF) process could minimize the junction shunting 
problems often introduced by the BSF processing. 


7147 (DOE/JPL/955624—80/2) Silicon dendritic web 
material process development. Second quarterly report. Sta- 
pleton, R.E.; Meier, D.L.; Sienkiewicz, L.; Campbell, R.B.; 
Rai-Choudhury, P. (Westinghouse Research and Develop- 
ment Center, Pittsburgh, PA (USA)). 17 Nov 1980. Con- 
tract NAS-7-100-955624. 49p. NTIS, PC A03/MF AOI. 

The properties of the cells to be used in the first 30 cm by 
60 cm module are given. The average efficiency was 12.4 +- 0.8%. 
The highest efficiency measured was 14.2%. A satisfactory lamina- 
tion has been made with polyvinyl! butyral replacing ethylene vinyl 
acetate. 


7148 Plasma enhanced chemical vapor deposition of po- 
lycrystalline silicon films. Sarma, K.R.; Gurtler, R.W.; 
Ramsey, W.C. (Motorola Inc, Phoenix, Ariz). pp 176-189 of 
Proceedings of the 7th international conference on chemical 
vapor deposition. Princeton, NJ; Electrochemical Society, 
Inc. (1979). 

From 7. international conference on chemical vapor deposi- 
tion; Los Angeles, CA, USA (14 Oct 1979) 

A plasma CVD process employing an Energy Beam is uti- 
lized for producing self-supporting polycrystalline silicon ribbons 
for terrestrial solar cell purposes. Large area thin silicon ribbons 
have been formed using a parallel plasma beam deposition geome- 
try by the Hy reduction of SiHCl, in the plasma. Solar cells with 
efficiencies up to 9.6% (under simulated AMI illumination) were 
fabricated on these silicon films after grain enhancement. The ef- 
fects of input SiHCl, concentration, flow rate. RF power of the 
plasma, and substrate temperature on the deposition efficiency and 
rate. and film quality are described 


7149 (LA—8599-T) Micro-level land use impacts of bio- 
conversion. Parsons, V.K.B. (Los Alamos Scientific Lab.. 
NM (USA)). Nov 1980. Contract W-7405-ENG-36. 94p. 
NTIS, PC AO5/MF AOl1. 

Thesis. 

Implementation of the land intensive bio-energy technologies 
will involve actions that will impact existing land use at the local 
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level. Due to the differences in crop type, yield per acre, existing 
land use conditions, and agricultural practices throughout the US, 
micro-level information is necessary. The local biomass potential is 
examined based on existing land use in seven countries in different 
agricultural regions throughout the US. These case studies serve as 
a basis for identifying the micro-level land use impacts of the bio- 
conversion technologies. 


7150 (MASEC-CF—80-005) Mid-American wood com- 
bustion conference, November 8-9, 1979. (Mid-American 
Solar Energy Complex, Minneapolis, MN (USA)). 1979. 
Contract AC02-79CS30150. 13lp. (CONF-7911123—). 
NTIS, PC A07/MF AOl1. 

From Mid-American wood combustion conference; Traverse 
City, MI, USA (8 Nov 1979). 

Separate abstracts were prepared for the twenty included 
papers. 


7151 (MASEC-CF—80-005, pp 25-31) Economics of 
wood fuel use. Skog, K.E. (Forest Products Lab., Madison, 
WI). 1979. 

From Mid-American wood combustion conference; Traverse 
City, MI, USA (8 Nov 1979). 

A method to determine how a wood fueled system com- 
pares, economically, to alternative systems is presented. It further 
illustrates its use to calculate the highest price which can be paid 
for wood fuel given an alternative system, before the alternative 
system would be cheaper. The calculated maximum affordable 
wood price may be compared to the price of local wood supply. If 
the affordable price is higher than anticipated wood prices then a 
detailed feasibility study may be justified. The method will be illus- 
trated by comparing two steam boiler plants; one using direct com- 
bustion of wood and one using coal. Each boiler requires invest- 
ment of capital and expenditure of funds for maintenance and oper- 
ation and may require building a new plant or modifying an exist- 
ing plant. The plant with the lowest discounted cost over a speci- 
fied number of years is the most economical alternative. (MHR) 


7152 (MASEC-CF—80-005, pp 45-50) Environmental 
considerations for wood fuel users. Marlatt, S. (Michigan 
State Univ., East Lansing, MI). 1979. 

From Mid-American wood combustion conference; Traverse 
City, MI, USA (8 Nov 1979). 

The following subjects are discussed: physical environmental 
concerns, socio-economic environmental concerns, dealing with the 
concerns, the importance of the fuel source, and the public relations 
effort. (MHR) 


7153 (NYSERDA—80-22) Ethanol production in North- 
ern New York: technical and economic feasibility. Final 
report. (Cornell Univ., Ithaca, NY (USA); Cornell Univ., 
Geneva, NY (USA). Dept. of Food Science and Technol- 
ogy). Sep 1980. 340p. NYSERDA, Albany, NY. 

The purpose of this study is to determine whether or not 
ethanol conversion facilities would be economically feasible in var- 
ious regions of New York State. The regions under investigation 
are Franklin, Jefferson, Lewis and St. Lawrence Counties. Results 
indicate that ethanol conversion facilities are likely to be commer- 
cially feasible if either locally produced cheese whey and/or im- 
ported corn are used as feedstock. The study involves a systematic 
investigation of all aspects of the ethanol conversion process. Four 
factors are considered for each option: biomass availability, optimal 
plant site, plant design, and economic analysis of plant profitability. 


7154 (SAND—78-7056) Gallium arsenide photovoltaic 
dense array for concentrator applications. Final report. Cape, 
J.A.; Bernescut, R.L.; Harris, J.S.; Oliver, J.R. (Rockwell 
International Corp., Thousand Oaks, CA (USA). Electron- 
ics Research Center). Dec 1980. Contract AC04- 
76DP00789. 108p. NTIS, PC A06/MF AOI. 

The goal of this contract was to explore the feasibility of op- 
erating a photovoltaic subsystem on a solar central receiver with 
emphasis on the possible application of the photovoltaic device as 
part of a compound receiver for cogeneration of heat and electric- 
ity - a so-called total energy system. To this end. the specific objec- 
tive of the contract was to design, fabricate and test a dense array 
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of GaAs concentrator cells, the tests to be performed on the Sandia 
National Laboratories’ Central Receiver Test Facility (CRTF). 
Specific requirements for the array design were (1) achieve 16% 
array efficiency (including area losses) at 1000 SUNs, (2) yield a 
working output voltage between 220 to 300 volts, (3) have integral 
heat sinking optimized for efficient total energy utilization, (4) meet 
the test conditions of 25° to 180°C and 50 to 1500 SUNs, (5) have a 
modular structure so that larger units could be built up, (6) be com- 
patible with CRTF test system (coolant loop, and optical accept- 
ance angle, etc.), and (7) be protected against shorts, shadowing, in- 
dividual cell open circuit failure and load fluxuations. Progress is 
reported including design, performance, and testing details. (WHK) 


7155 (SAND—80-2461) Fundamentai studies of grain 
boundary passivation in polycrystalline silicon with applica- 
tion to improved photovoltaic devices. Research report cover- 
ing work completed from January-July 1980. Seager, C.H.; 
Ginley, D.S. (Sandia National Labs., Albuquerque, NM 
(USA)). Aug 1980. Contract AC04-76DP00789. 46p. NTIS, 
PC A03/MF AOI. 

Calculations have been made of the a.c. properties of silicon 
grain boundaries based on the simple DDL/TE model. Experimen- 
tal data obtained on bicrystals are shown to be in good agreement 
with these predictions. The anomalously large values of the low 
frequency capacitance are shown to be due to modulation of the 
barrier height by injected charge. Calculations of the properties of 
illuminated grain boundaries are also detailed and some preliminary 
conclusions are presented. Several new improved methods for the 
introduction of atomic hydrogen into polysilicon are discussed. By 
using EBIC characterization of polysilicon diodes it has been dem- 
onstrated that the hydrogen passivation process not only removes 
substantial amounts of trapped grain boundary charge, but also 
eliminates essentially all minority carrier recombination in these re- 
gions. Methods for reducing the hydrogen exposure time necessary 
to achieve this passivated condition are discussed. 


7156 (SERI/PR—623-425) Basic and Applied Research 
program. Progress report, 1 January 1979-30 September 1979. 
Nozik, A.J. (ed.). (Solar Energy Research Inst., Golden, 
CO (USA)). Nov 1980. Contract AC02-77CH00178. 92p 
NTIS, PC A05/MF AO1. 

The Basic and Applied Research (B and AR) Program is de- 
signed to conduct advanced research not addressed by the existing 
US Department of Energy's (DOE) national solar technology pro- 
grams. The B and AR Program comprises four independent tasks: 
photoconversion, materials research, energy resource assessment. 
and new concepts. The photoconversion task conducts research in 
photobiological, photochemical, and photoelectrochemical energy 
conversion to develop systems to produce fuels, chemicals, or elec- 
tricity at high efficiencies. Results on photobiological hydrogen 
production using photosynthetic bacteria, water splitting by green 
algae, biological photoelectrochemical cells, basic studies of photo- 
sensitization using bacteriochlorophyll as a model, theoretical con- 
version efficiencies, redox catalysis, theory and models of 
photoelectrochemicai cells, new electrode materials, and new elec- 
trolytes are presented. The materials research task includes resear zh 
to understand and develop new materials to overcome the limita- 
tions of operating in a solar-stressed environment and to improve 
the efficiency, reliability, and cost of various solar energy conver- 
sion systems. Results on photodegradation studies of polymeric ma- 
terials and glazing materials, corrosion monitoring in solar conver- 
sion systems, water vapor sorption by desiccants, black chrome 
degradation, Cu2S charaterization, silver alloy coatings and mirior 
degradation, and black cobalt electrodeposition are presented. The 
energy resource assessment (ERA) work is reported elsewhere. The 
new concepts task explores new solar energy conversion schemes 
that are not part of existing research programs. Results are reported 
on thermoelectric energy conversion and desiccant cooling. 


7157 (SERI/PR—9237-1-T1) Amorphous thin films for 
solar cell applications. Technical progress report, 15 July 
1980 to 10 October 1980. Jonata, A.D.; Anderson, W.W.:; 
Crowley, J.L.; MacMillan, H.F. Jr. Thorton, J.A. (Lock- 
heed Missiles and Space Co., Palo Alto, CA (USA). Lock- 
heed Palo Alto Research Lab.). 10 Oct 1980. Contract 
AC02-77CH00178. 37p. NTIS, PC A03/MF AOl. 
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A series of experiments performed to develop successful 
back-layer contacts for a MIS solar cell and to study the effects of 
argon inclusion on the properties of the active intrinsic layer in the 
a-Si:H cell are described. Mixtures of argon (Ar), phosphine (Phs), 
and hydrogen (Hz) were used at various partial pressures to assess 
the effectiveness of doping with a reactive gas. The inclusion of 
argon in de reactively-sputtered films was measured using specially 
prepared cathode image samples and the results correlated with the 
SiH./SiH ratio in the films. Details are reported. 


7158 (SERI/TR—8041-9-T1) Fabrication and testing of 
mis solar cells on a-Si:F:H. Final report, September 15, 1979- 
September 15, 1980. Han, M.K.; Anderson, W.A. (State 
Univ. of New York, Buffalo (USA). Dept. of Electrical En- 
gineering). 3 Nov 1980. Contract AC02-77CH00178. 56p. 
NTIS, PC A04/MF AOI. 

Fabrication techniques and improved a-Si:H film processing 
have been achieved to produce a short circuit current density of 7.5 
mA/cm? and open circuit voltage of 740 mV on large area (2cm?) 
a-Si cells by the deposition of an inexpensive semitransparent metal 
(Cr) as a top electrode on a N-I-P structure. This corresponds to a 
2% efficiency using AMI illumination. A V/sub oc/ of 830 mV and 
fill factor of 0.54 have also been separately obtained. A relatively 
simple and inexpensive deposition technique using a one pumpdown 
vacuum system, Al grid and thin metal film structure have been ap- 
plied to reduce the cost of a-Si:H cell fabrication. A SEM study of 
a-Si film quality shows the substrate texture to greatly influence the 
film morphology. This in turn serves to influence the uniformity of 
photovoltaic response on completed solar cells. The studies of opti- 
cal transmittance of various thin metal films promote the utilization 
of Cr and Cu as a top electrode. Dark and illuminated I-V charac- 
teristics show that current conduction mechanisms and recombina- 
tion pheonomena are not the same under dark and illuminated con- 
ditions. Furthermore, spectral response analysis and reverse illumi- 
nated saturation current under different illumination levels show 
photoconductivity and collection efficiency to be a function of illu- 
mination level. Significant differences in spectrai response are ob- 
served when comparing P-I-N, N-I-P and I-N structures. A 
Schottky barrier lowering effect is proposed to explain some spec- 
tral response data. The importance of the top junction region to 
carrier collection is also discussed. 


7159 (SERI/TR—8170-1-T2) Indium phosphide/cadmi- 
um sulfide thin-film solar cells. Final report, May 1979 
through July 1980. Zanio, K. (Hughes Research Labs., 
Malibu, CA (USA)). Sep 1980. Contract AC02-77CH00178. 
71p. NTIS, PC A04/MF AO1. 

Thin-film InP/RXCdS/ITO/GLASS devices were prepared 
by depositing ITO on low-cost glass substrate, depositing CdS on 
the ITO by thermal evaporation, increasing the CdS lateral grain 
size by recrystallization, and depositing p-type InP by planar reac- 
live deposition (PRD) on the recrystallized CdS (RXCdS). Yields 
of the RXCdS/ITO/GLASS substrates were increased to 90% 
with lateral dimensions of the RXCdS grains as large as 0.3 mm. P- 
type InP layers were obtained with Be doping. S-doping via vapor 
transport from the CdS was eliminated by capping the entire 
RNCUS substrate with InP. For InP deposited on RXCdS at 

sO°C. devices showed blocking action with a barrier height of 
hour O5 V but no light response. possibly due to an intermediate 
3-jcm-thick n-InP layer from diffusion of S from the RXCdS. 
Fhese results were achieved despite poor InP epitaxy due to an ~ 
% S5-poum-thick In-Cd-S transition layer between the InP and the 
RNCdS InP films were subsequently deposited on RXCdS at the 
iced substrate temperature of 280°C to reduce S-diffusion and 
Hip the quality of the epitaxy. Complete InP epitaxy on 
PNCUS sauchieved with the lateral dimensions of the InP (= 40 
pioplicating that of the RXCdS. Given the increase in the con- 
tration OF n-type native defects as substrate temperature is de- 
sed. the present lower limit for obtaining p-type InP by 
muti technologies appears to be about 300°C. A 300 to 350°C 
rotate OF substrate temperature appears to befeasible for preparing 
larg. grammed p-type InP for both frontwall and backwall cell. 
He raf the thickness of the n-type layer due to S diffusion 

i bo kept to less than a few thousand Angstroms, then devel- 

timust be restricted to the frontwall cells 
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7160 Comparison of solar cell performance to calcula- 
tions using different energy band-gap narrowing models. 
Weaver, H.T. (Sandia National Laboratories, Alberquerque, 
New Mexico 87185). Applied Physics Letters (U.S.); 37: No. 
11, 1009-1011(1 Dec 1980). 

Three different energy band-gap narrowing models were 
used for exact numerical calculations of silicon solar cell perform- 
ance. The results are compared to data from high-efficiency cells. 
Two of the gap narrowing models are derived empirically from 
other types of devices, and the third is theoretical. The applicability 
of the models to these cells is demonstrated. 


7161 Scanning light-spot analysis of the carrier collec- 
tion in liquid-junction solar energy converters. Furtak, T.E.; 
Canfield, D.C.; Parkinson, B.A. (Ames Laboratory, Iowa 
State University, Ames, Iowa 50011). W-7405-ENG-82. 
Journal of Applied Physics (U.S.); 51: No. 11, 6018-6021(Nov 
1980). 


A scanning laser-spot system has been developed for the in 
situ evaluation of carrier collection in liquid-junction solar cells. 
The system was applied to the identification of topological features 
and the correlation of these features to the carrier collection effi- 
ciency on several materials presently being considered as solar 
energy converters in the liquid-junction cell configuration. 


7162 High-intensity, solid-state-solar cell device. Frank, 
R.L; Kaplow, R. (to Massachusetts Institute of Technol- 
ogy). US Patent RE 30,383. 26 Aug 1980. Filed date 3 Apr 
1979. vp. 

A semiconductor solar cell capable of converting incident 
radiation to electrical energy at high efficiency includes a piurality 
of series-connected unit solar cells formed on a common wafer of 
semiconductor material. The unit solar cells each include a semi- 
conductor substrate of one conductivity type and a p-n junction 
formed in the substrate. The light-receiving surface of the cell may 
have an opaque member thereon, and incident light is directed onto 
the portion of that surface not covered by the opaque member. A 
variety of embodiments illustrates the invention. 


7163 Solar cell. Frank, R.I.; Kaplow, R. (to Massachu- 
setts Institute of Technology). US Patent RE 30,384. 26 
Aug 1980. Filed date 27 Apr 1979. vp. 

An improved solar cell designed for optimum efficiency is 
comprised of a plurality of series connected unit solar cells formed 
from a common substrate of semiconductor material. Each unit 
solar cell has spaced elongate sidewalls, and a “dead space” area 
between adjoining sidewalls of adjacent units is made substantially 
smaller than an active, light receiving area, extending between the 
opposite sidewalls of each individual unit. In addition, the width of 
the active area is concisely limited to ensure that radiation incident 
on the active area is incident at a point which is spaced from the p- 
n junction of each unit by no more than a predetermined optimum 
distance. Reducing the “dead space” area while concisely limiting 
the width of the active area provides improved solar cell perform- 
ance without requiring focusing lenses. 


7164 Semiconductor device having a number of series- 
arranged photosensitive cells. David, G.R. (to US Philips 
Corp). US Patent 4,219,368. 26 Aug 1980. vp. 

A semiconductor device is described a number of series-ar- 
ranged photosensitive cells which are provided on a common sub- 
strate of a first conductivity type and which are separated by 
grooves extending down to the substrate. The cells consist of first 
regions of a first conductivity type which form planar photosensi- 
tive junctions with second regions of the second conductivity type. 
According to the invention. a highly doped layer of the second 
conductivity type is present between the substrate and the second 
region and each photosensitive cell is provided, along at least a part 
of its circumference. with a highly doped semiconductor zone of 
the second conductivity type which extends along the wall of the 
groove down to the highly doped layer and is separated from the 
adjacent cell by the substrate. 


7165 Semiconductor solar cell. Gibbons, J.F. US Patent 
4,219,830. 26 Aug 1980. Filed date 19 Jun 1978. vp. 
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There is described a semiconductor solar cell of improved 
efficiency. The cell has a built-in electric field which extends from 
the surface of the cell to the interior to keep minority carriers away 
from the surface whereby recombination at the surface is reduced. 
Interior contacts are provided whereby current flow along the sur- 
face of the device to contacts is avoided to reduce surface resist- 
ance and recombination. 


7166 Trap spectroscopy of a-Si:H diodes using transient 
current techniques. Crandall, R.S. (RCA, Princeton, NJ). 
Journal of Electronic Materials (U.S.); 9: No. 4, 713-726(Jul 
1980). 

Transient current techniques have been applied to hydroge- 
nated amorphous silicon (a-Si:H) solar cells to obtain information 
about the electron traps in the upper half of the band gap. These 
studies lead to the conclusions that electron trapping occurs in spe- 
cific regions distributed throughout the a-Si:H. A model based on 
these trapping regions becoming negatively charged as electrons 
are captured and thus opposing further capture is presented. 12 refs. 


7167 Photovoltaics v: amorphous silicon cells. Carlson, 
D.E. (RCA). JEEE (Institute of Electrical and Electronics 
Engineers) Spectrum (U.S.); 17: No. 2, 39-41(Feb 1980). 

Current research works on hydrogenated amorphous silicon 
(A-Si:H) cells are surveyed. Defect states, or structural inhomogen- 
eities in these cells are found to be minimal. 


7168 Production of fuels from high temperature solar 
thermal systems ic analysis. Lakshmanan, S.; Man- 
asse, F.K.; Mathur, V.K. (Univ of NH, Durham). AJChE 
(American Institute of Chemical Engineers) Symposium Series 
(U.S.); 76: 156-163(1980). (CONF-791108—). 

From 72. AICHE meeting; San Francisco, CA, USA (25 
Nov 1979). 

The data on solar thermal test facilities, regional solar insola- 
tion, availability and distribution of solid fuels have been compiled. 
Four recirculation type hybrid systems using high temperature solar 
thermal energy for continuous production of fuel gas (SNG) have 
been identified. A detailed cost analysis comparing conventional 
and hybrid units capable of producing such “SUN FUELS” from 
various feed stocks has been made. Economic feasibility for differ- 
ent systems is discussed. The economic analysis indicates that by 
1990 the cost of SNG from such a hybrid system will be competi- 
tive with conventional gasification systems like Lurgi, HyGas, etc. 
In addition, hybrid solar energy systems also conserve nonrenewa- 
ble fossil fuels. 20 refs. 





7169 Study of the morphology, fabrication and methods 
of increasing the efficiency of gallium arsenide Schottky-Bar- 
rier solar cells. Final report. Wrixon, G.T. Luxembourg; 
Commission of the European Communities (1980). 27p. 
(EUR—6933EN). ECIS, Washington, DC 

Research on the fabrication and performance of GaAs 
Schottky barrier solar cells is described. It was determined that the 
optimum thickness of the interfacial native oxide layer in an MOS 
solar cell is approximately 35 A. A uniform oxide of this thickness 
can be readily grown in a low temperature plasma device, a dry, 
one-step process readily adaptable to production on a larger scale. 
(WHK) 


7170 Energy: the utilization of straw for heating and 
other purposes. Moller, F. Brussels, Belgium; Commission of 
the European Communities (1980). 93p. (EUR—6935-EN). 
European Community Information Service, Washington, 
DC. 


The increased straw production in Denmark is discussed 
along with efforts for better utilization. The following topics are 
covered: straw production, mulching, improving the feeding value 
of the straw. production of paper and cardboard, straw boards, 
mixing of straw with best top silage, protein production on the 
basis of straw, fermentation and pyrolysis, straw for heating, energy 
balance for each o. the uses, and a proposal for a project for use of 
straw for heating purposes. (MHR) 
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7171 Biological solar energy conversion: hydrogen pro- 
duction and nitrogen fixation by marine blue-green algae. 
Mitsui, A.; Duerr, E.; Kumazawa, S.; Phlips, E. (Division of 
Biology and Living ‘Resources, School of Marine and At- 
mospheric Science, University of Miami, Miami, Florida 
33149). pp 31-35 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

At the present time, the two major directions of biological 
solar energy development are living cell and cell free systems. Our 
laboratory is concentrating its efforts on the development of intact 
cell marine blue-green algal systems capable of producing hydrogen 
and fixing nitrogen. During the course of this study the authors 
have surveyed tropical and subtropical Atlantic environments for 
the hydrogen-producing and Ne-fixing photosynthetic organisms. 
Numerous strains of photosynthetic microorganisms with these ca- 
pabilities have been isolated. One of these species, a tropical blue- 
green alga, has demonstrated the capability for sustained periods of 
hydrogen production at high rates (i.e., 1 ml H2/ml algal suspen- 
sion/3 days). Biochemical studies have shown that this strain, 
unlike many blue-green algae, has no uptake hydrogenase activity. 
This partially accounts for the high levels of yield obtained. Studies 
are now being made of the mechanisms and physiology of hydro- 
gen production by this blue-green alga. Through the use of specific 
inhibitors, it has been discovered that nitrogenase is the primary 
catalyst for hydrogen production. However, the possible participa- 
tion of hydrogenase has not been excluded from consideration. 
There are also indications that hydrogen production is related to 
the energy charge (ATP + ADP/ATP + ADP + AMP) within 
the cells. 


7172 Hz production from water - use of natural and syn- 
thetic catalysts for the bioconversion of solar energy. Rao, 
K.K.; Adams, M.W.W.; Morris, P.; Hall, D.O. (Plant Sci- 
ences Dept., King’s College, London SE24 9JF, England). 
pp 36-40 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elms- 
ford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

An in vitro system containing chloroplasts, ferredoxin and 
hydrogenase evolves He on illumination. The duration of H2 pro- 
duction depends on the light and oxygen sensitivity of the compo- 
nents of the system. Some of the biological constituents of the 
system are replaceable by synthetic analogues. Attempts are also 
made to stabilize the chloroplasts and enzymes by immobilization 
on solid supports. Optimal rates of 50 »mol of He per mg chloro- 
phyll per hr, continuous for four to 6 six hours are obtained at pres- 
ent. 


7173 Conversion processes for liquid fuels from biomass. 
Radovich, J.M.; Pomeroy, C.F.; Sofer, S.S.; Sliepcevich, 
C.M. (School of Chemical Engineering and Materials Sci- 
ence, Univ. of Oklahoma, Normal, Oklahoma). pp 58-62 of 
SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The major objective of this study was to determine the tech- 
nological feasibility of existing methods for producing liquid fuels 
from biomass. Emphasis was placed on liquid fuels because of their 
relative ease of transportation, storage and handling. There are four 
basic routes for converting biomass to liquid fuels: production of 
pyrolytic oil via pyrolysis and direct hydrogenation; production of 
syngas for conversion to methanol or Fischer-Tropsch liquids; pro- 
duction of SNG by anaerobic digestion, with subsequent conver- 
sion of SNG to methanol or Fischer-Tropsch liquids; production of 
alcohol by fermentation. Conversion processes for each of these 
routes were then evaluated in terms of net thermal efficiency. 
energy benefit ratio and percent liquid fuel values recovered. One 
hundred pounds of biomass feedstock was the common basis for all 
process yield and energy calculations. The ranking method also in- 
cluded considerations of product quality and state of technical de- 
velopment. On the basis of our criteria, the most promising process- 
es involved biomass gasification followed by liquid fuels synthesis, 
and biochemical conversion. The pyrolytic oil processes were con- 
sidered less feasible by our system of ranking. 
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7174 Analysis of the photosynthesis energy factory as 
an integrated bioconversion system. Fraser, M.D.; Henry, 
J.F.; Borghi, L.C.; Barbera, N.J. (InterTechnology/Solar 
Corporation, Warrenton, VA 22186). pp 68-72 of SUN II. 
Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A Photosynthesis Energy Factory (PEF) is an integrated 
bioconversion system consisting of a dry-land Energy Plantation, a 
wood-fired power plant, and a wetlands biological wastewater 
treatment system, such as an algae pond. Products of a PEF are 
electricity from the power plant, synthetic natural gas from diges- 
tion of the wetlands biomass, and reclaimed wastewater. Effluents 
and by-products from one system part can be beneficially used by 
other parts, leading to increased energy conversion and resource re- 
covery at lower costs. In the initial study a general technoeconomic 
model was used to investigate possible interactions between the 
various subsystems. In a second project the PEF model has been 
expanded and generalized by analyzing possible model improve- 
ments, including direct application of municipal wastewater to the 
dry-land Energy Plantation. 


7175 Economics of energy recovery from biomass using 
fluidized-bed combustion. Stallings, J.W. (Energy Incorpo- 
rated, Idaho Falls, Idaho 83401). pp 73-77 of SUN II. Boer, 
K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 


GA, USA (28 May 1979). 
A system is presented which utilizes fluidized-bed combus- 


tion to recover low-pressure steam from wood chips which have 
been harvested expressly for that purpose. Using published values 
for the cost of wood chips delivered to a central site, the econom- 
ics of the $1.3 million steam-generating system are analyzed. In a 
sample calculation using $10/ton as the cost of as-received chips, a 
steam price of $3.02 per thousand pounds is derived. 


7176 Pellets of immobilized yeast cells as biocatalysts 
for transforming biomass. Villet, R.; Dillon, J.; Manderson, 
G. (Solar Energy Research Institute, Golden, CO). pp 78-82 
of SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

There is scope for improving the efficiency of biotechnologi- 
cal processes for converting sugars to ethanol. One aspect of this is 
to develop novel bioreactors as an alternative to conventional fer- 
mentation systems. Experiments were performed on immobilized 
yeast cells in the form of biocatalyst pellets. Optimal conditions 
were determined for the encapsulation of K. fragilis in polyacryla- 
mide gels. Rates of production -P of ethanol from lactose were 
measured in batch fermentations, comparing immobilized with free 
cells. Kinetic parameters which can be utilized in the design of con- 
tinuous fermentation systems, were determined. The long-term sta- 
bility of the biocatalyst pellets was assessed. Some experiments 
were performed also with immobilized S. cerevisiae. U 


7177 Modular system for bio-gas production using farm 
waste. Keable, J.; Dodson, C. (HELIX Multi Professional 
Services, Reading, Berkshire, England). pp 83-87 of SUN 
II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Perga- 
mon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The optimization of a farm waste slurry digester system re- 
sulted in the production of enough energy to supply all the electric- 
ity needs of the farm which has 320 head of dairy cows. Electricity 
is needed for milking equipment, hot water, milk cooling, automatic 
slurry scraping, and building lighting and operation. The slurry di- 
gester is a 6 by 12 m pit with a depth of 3.5 m covered by six caps 
which rise and fall to maintain the appropriate pressure. The caps 
are capable of storing gas so that nighttime gas production will not 
be wasted. The digestion temperatures are maintained in the meso- 
philic range of 30-35°C for 15-20 days. Polypropylene heat ex- 
changers recover heat from digested slurry for use in heating new 
slurry and provide heat input to the main digester plant. The gas 
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produced is combusted to produce high and low grade usable heat. 
The system cost about $130,000 and has a payback period of 3.85 
yrs. 


7178 Development and characterization of ethanol toler- 
ance in Clostridium thermocellum. Herrero, A.A.; Gomez, 
R.F.; Wang, D.I.C. (Department of Nutrition and Food Sci- 
ence, Massachusetts Institute of Technology, Cambridge, 
MA). pp 88-92 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 


GA, USA (28 May 1979). 
Clostridium thermocellum, an anaerobic and thermophilic 


bacterium is able to degrade cellulosic materials and use them as 
sole carbon sources. The conversion of cellulose to ethanol by C. 
thermocellum is limited a by its low resistance to ethanol. Through 
a selection procedure, C. thermocellum derivatives have been 
adapted to grow at higher ethanol a concentrations than the wild 
type. One of the mutants (C-9) is able to grow in the presence of 25 
g of ethanol/]. The effect that increasing concentrations of acetate, 
lactate and ethanol, has on the fermentation profiles of cellobiose 
by C. thermocellum and its C-9 derivate was sa investigated. It was 
determined that, in both microorganisms, lactate and acetate shifted 
the catabolic pathway towards ethanol. This is presumably due to a 
regulatory effect exerted by acetate and lactate on their own forma- 
tion, thus diverting carbon and reduced pyridine nucleotide to- 
wards ethanol. 


7179 Xylose recovery from hemicellulose by selective 
acid hydrolysis. Limbaugh, M.L.; Chambers, R.P.; Kallian- 
pur, C.; Lee, Y.Y. (Dept. of Chemical Engineering, Auburn 
University, Auburn, AL). pp 93-96 of SUN II. Boer, K.W.; 
Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 
(1979). 

From International Solar Energy Society meeting; Atlanta, 


GA, USA (28 May 1979). 

Hemicellulose in oak hardwood was hydrolyzed at tempera- 
tures ranging from 140°C to 180° and H2SO, acid catalyst concen- 
trations 5 ranging from 0.0% to 0.40%. A maximum xylose yield of 
83% was obtained at 150°C and 0.20% H2SO, by weight. The he- 
micellulose hydrolysis reaction at these operating conditions was 
found to have a high degree of selectivity since the cellulose hy- 
drolysis to glucose was only 17% and the hemicellulose conversion 
to furfural, a decomposition product of xylose, was only 8%. Sub- 
stantial yields of carbohydrate polysaccharides were observed at 
0.05% acid catalyst concentration and the lower temperature range. 


7180 Use of photo-voltammetry in analysing the oper- 
ation principles of photogalyanic cells. Nasielski, J.; Kirsch- 
De Mesmaeker, A. (Chimie Organique-Faculte des Sciences, 
Free University of Belgium, Belgium). pp 98-101 of SUN II. 
Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The bubbling gas electrode has been used to analyze the 
electrochemical behaviour of dyes at transparent semi-conducting 
and conducting electrodes, both under illumination and in the dark. 
It was found that the correlation between photovoltammetric data 
and cell characteristics is fair to excellent, allowing thus to under- 
stand the principles of cell operation, and to devise strategies for 
improving cell output. Application of this methodology to various 
dye-supersensitizer systems led to the following conclusions: a) 
Rhodamine B is photoelectroactive only when adsorbed; b) Thion- 
ine (+Fe*+) and erythrosine (+hydroquinone) act by different 
mechanisms when adsorbed or when in solution; c) in the case of 
Malachite green, two supersensitization mechanisms operate simul- 
taneously. The major factor limiting the output is insufficient light 
absorption. 


7181 Solar flash pyrolysis of biomass. Antal, M.J.; 
Rodot, M.; Royere, C.; Vialaron, A. (Dept. of Mechanical 
and Aerospace Engineering, Princeton Univ., Princeton, 
NJ). pp 159-163 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 
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The use of solar heat for biomass gasification was analyzed 
and three cases were considered: solar refiring a mconventional’ 
biomass gasifier, sclar flash pyrolysis, and a baseline case without a 
solar heat input. The solar refiring scenario displaced char combus- 
tion with solar heat, and did not appear to be economically compet- 
itive with the baseline case. However, direct use of the solar heat 
to achieve flash pyrolysis of the biomass appeared to be the most 
economical of the three alternatives. Pyrolysis of cellulose, the larg- 
est constituent of biomass, is characterized by two competitive re- 
actions. The lower temperature, dehydration reaction leaves a char 
residue; whereas the higher temperature unzipping’ reaction forms 
only volatile matter. High heating rates (10000°K/sec) favor the 
unzipping’ reaction. No char residue is formed by pyrolysis when 
cellulose is exposed to modest (100 w/cm?) radiant fluxes. Lignin 
(about 25% of most biomass materials) is more difficult to gasify, 
but high heating rates are known to improve the gasification yields 
from materials high in lignin. Because solar radiation has a charac- 
teristic temperature of almost 6000°K, it is capable of generating 
the very high heating rates required to achieve essentially total 
volatilization of the biomass by pyrolysis. Experiments characteriz- 
ing the effects of high radiant fluxes on biomass pyrolysis are 
planned using the Odeillo solar furnace. An entrained flow tubular 
reactor has been built at Princeton, and will be taken to France for 
the experiments. Large yields of olefins are anticipated. Results of 
the experiments will be described in future publications. 


7182 Photosensitized redox reactions across vesicle 
membranes. Ford, W.E.; Otvos, J.W.; Calvin, M. (Labora- 
tory of Chemical Biodynamics, Lawrence Berkeley Labora- 
tory, University of California, Berkeley, CA). pp 107 of 
SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

An investigation of a model system proposed as an example 
of a dye-photosensitized redox reaction across the walls of phos- 
pholipid single-bilayer vesicles was performed. The irreversible oxi- 
dation of EDTA ions and one-electron reduction of methyl- or 
heptylviologen ions are catalyzed by the photoexcited state of a de- 
rivative of tris-(2,2’-bipyridin) ruthenium ion that is incorporated 
into the vesicle walls. The effects of vesicle composition on the rel- 
ative maximum rate of viologen radical formation were assessed. 
The results indicate that the charge transfer across the vesicle walls 
was electronic in nature since transmembrane redox reactions in the 
absence of likely diffusional electron carriers were observed. 


7183 Photochemical storage of solar energy. Kutal, C.; 
Hautala, R.R.; King, R.B. (Dept. Chemistry, University of 
Georgia, Athens, Georgia). pp 108-111 of SUN II. Boer, 
K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A solar energy storage system based upon the interconver- 
sion of norbornadiene and quadricyclene possesses several attrac- 
tive features, including high specific energy storage capacity, long- 
term kinetic stability of the energy-rich photoproduct at ambient 
temperatures, and relatively inexpensive reactants. Two steps are 
required in this cyclical system: (1) energy storage through the sen- 
sitized photolysis of norbornadiene to quadricyclene; and (2) energy 
release through the catalyzed reconversion of quadricyclene to nor- 
bornadiene. Introduction of the sensitizer and catalyst onto separate 
heterogeneous supports facilitates the construction of an actual 
device in which the energy storage and energy release steps are se- 
quentially coupled. An energy storage system based on these princi- 
ples could result in the use of solar energy for low grade (approxi- 
mately 100°C) heat applications such as space conditioning and hot 
water production in buildings. 


7184 Light-induced electron transfer in monolayer as- 
semblies of chlorophyll and various acceptors - are polyiso- 
prene chains functioning as nature's molecular wires. Janzen, 
A.F.; Bolton, B.H. (Photochemical Research Associates 
Inc., London, Ontario, Canada). pp 117-120 of SUN II. 
Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 
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From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The photochemical and electrical behavior of monolayer as- 
semblies composed of monolayers of chlorophyll a as the pigment 
with various monolayers of electron acceptors was investigated in a 
program for the development of model systems for the electron- 
transfer process in photosynthesis. The monolayers were laid on 
semi-transparent aluminum electrodes; the acceptor layers were 
stearic acid alone, plastoquionone in stearic acid, ubiquinone-10 
squalene, or a series of unsaturated fatty acids in stearic acid. Cur- 
rent was applied to the cell and the power output was measured. 
The results of the experiments indicated that double bonds in the 
acceptor layer provide sufficient local reduction of the energy bar- 
rier, permitting tunnelling of the quantum-mechanical electron di- 
rectly from the intermediate triplet state to the aluminum electrode. 


7185 Jamaica's solar energy programme. Ashby, W.R. 
(Ministry of Mining and Natural Resources, Kington, Jamai- 
ca). pp 208-209 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The current status of solar energy programs in Jamaica is 
discussed. Several institutions have provided support for research 
programs in Jamaica and the government has funded small-scale 
projects investigating biogas, solar crop drying, and solar concen- 
trating collectors. A local electric utility company has developed a 
program of offering loans for solar water heaters. 


7186 Single and polycrystalline GaAs solar cells using 
OM-CVD. Wang, K.L.; Shin, B.K.; Yeh, Y.C.M.; Stirn, R.J. 
(Calif Inst of Technol, JPL, Pasadena, Calif). pp 249-260 of 
Proceedings of the 7th international conference on chemical 
vapor deposition. Princeton, NJ; Electrochemical Society, 
Inc. (1979). 

From 7. international conference on chemical vapor deposi- 
tion; Los Angeles, CA, USA (14 Oct 1979). 

High quality GaAs epi layers have been obtained by a CVD 
process using organo-metallic sources (OM-CVD). Six pm-thick 
GaAs layers grown at 700C on single crystal substrates showed a 
Hall mobility as high as 7800 cm*/V-sec at 300K and low residual 
carrier concentration (N/sub A/+N/sub D/=3*10"* cm~). Poly- 
crystalline GaAs films on laser-recrystallized Ge on tungsten must 
be grown at temperatures below 650C to avoid excessive shunting 
in solar cells. Large area (1 cm?) AMOS solar cells with 15-16% 
and 5.7% (AMI) conversion efficiency were observed for single 
crystal GaAs and polycrystalline GaAs thin films, respectively. 9 
refs. 


7187 Solar conversion by concentration cells with hy- 
drides. Salomon, R.E. (Temple Univ., Philadelphia, PA). 
Soiar Energy. Journal of Solar Energy Science and Technology 
(U.S.); 23: No. 1, 91-92(1979). 

The efficiency of solar energy conversion in an electro- 
chemical concentration cell which uses a metal hydride chemis- 
orber is evaluated. It is shown that both constant volume and con- 
stant pressure cells can achieve the Carnot efficiency in principle. 
(SPH) 


7188 High intensity mass algae culture requirements and 
limitations. Mauldin, G.L. (New Mexico Solar Energy Inst., 
Las Cruces). pp 41-45 of SUN II. Boeer, K.W.; Glenn, B.H. 
(eds.). Elmsford, NY; Pergamon Press, Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Seven variables are discussed which will dictate the design 
of algae culture units intended to maximize the growth of algae in 
sunlight. An additional twenty-one variables are identified which 
might impact maximum growth in any given species. All of these 
are nutritional variables which may be manipulated by variation of 
media composition. (MHR) 


7189 Microalgal biomass systems for fuels, chemicals, 
and fertilizers. Benemann, J.R. (Ecoenergetics, Inc., Rich- 
mond, CA). pp 46-50 of SUN II. Boeer, K.W.; Glenn, B.H. 
(eds.). Elmsford, NY; Pergamon Press, Inc. (1979). 





14 SOLAR ENERGY 
1405 Solar Energy Conversion 


From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The following topics are reviewed: biomass yields achievable 
in mass culture, productivity and harvesting of sewage-grown mi- 
croalgae, and chemicals from microalgae. (MHR) 


7190 Biomass conversion program and computer simula- 
tions of methane production. Kleinstreuer, C.; Vasudevan, 
C.; Williams. J. (Rensselaer Polytechnic Inst., Troy, NY). 
pp 186-191 of Modelling, planning and decision in energy 
systems. Hamza, M.H. (ed.). Anaheim, CA; Acta Press 
(1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

Biomass conversion methods producing fuels from organic 
wastes, residues, and crops play an important role in the US pro- 
grams for energy recovery, solar energy, and alternative-fuel 
sources. The physical, biochemical, economic, and environmental 
aspects of some biomass energy systems, notably anaerobic diges- 
tion, are briefly discussed. Mathematical process models simulating 
methane production from acetic acid as well as soluble organics are 
introduced and compared with bench-scale and pilot-plant-type op- 
erations. Recommendations for future research on improved proc- 
ess stability and higher RETURN/INVESTMENT ratios are in- 
cluded. 


1406 Photovoltaic Power Systems 


REFER ALSO TO CITATION(S) 7154. 7196 


7191 (ATR—79(7694-07)-2) Preliminary analysis of the 
impact on utility distribution systems of power feedback from 
residential photovoltaic systems. Kammer, W.A. (Aerospace 
Corp., El Segundo, CA (USA). Energy and Resources 
Div.). Mar 1979. Contract AT03-76ET30351. 52p. NTIS, 
PC A04/MF AOI. 

The objective of this study is to make a preliminary but 
quantitative assessment of the technical and cost impacts on utility 
distribution systems resulting from the feedback of power into the 
grid from on-site residential photovoltaic systems. It was assumed 
that the photovoltaic systems were intended, and designed, primar- 
ily to serve the electric loads of the homes on which they were lo- 
cated. It was further assumed that any power generated in excess of 
these requirements would be fed back into the utility distribution 
grid to serve other loads. Results are presented and discussed. 
(WHK) 


7192 (DOE/DP/00789—T10) Design of a 20-kWp pho- 
tovoltaic concentrator experiment at Fauquier High School, 
Warrenton, Virginia. (Sandia National Labs., Albuquerque, 
NM (USA)). 18 Oct 1979. Contract AC04-76DP00789. 43p. 
NTIS, PC A03/MF AOl1. 

Solar Corporation designed a photovoltaic concentrator 
system for Fauquier High School in Warrenton, Virginia, 40 miles 
west of Washington, DC. The system provides both electrical 
energy from the photovoltaic modules and thermal energy from the 
cooling of those modules. Direct current electrical energy from the 
photovoltaic modules will be first converted to ac and then used to 
provide power for lighting in the vocational/technical building and 
the system control building. Instead of being rejected, the thermal 
energy collected is stored in a 6500-gallon tank for use in the win- 
tertime to provide heat for a greenhouse located adjacent to the 
array. The photovoltaic system supplies 20 kWp of electrical power 
by means of 40 6’ wide by 10’ long parabolic-cylinder collectors 
mounted in a polar mode. The photovoltaic power is fed into a 
switching system to feed either photovoltaic power or utility power 
to nine 2 kW lighting circuits in the vocational technical school and 
to fan, pump and auxiliary loads in the control building. Conceptual 
system design, systems analysis, and prototype performance are de- 
scribed. (WHK) 


7193 (DOE/JPL—1012-49) Photovoltaic module soiling 
studies, May 1978-October 1980. Hoffman, A.R.; Maag, 
C.R. (Jet Propulsion Lab., Pasadena, CA (USA)). 1 Nov 
1980. Contract AI01-76ET20356. Sip. NTIS, PC A04/MF 
AOl. 
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The retention of particulate contamination on the surface of 
flat-plate photovoltaic devices is adversely affecting electrical per- 
formance of outdoor-exposed modules. The results of an experimen- 
tal study being performed by the Jet Propulsion Laboratory's Low- 
Cost Solar Array Project to characterize and understand the effects 
of outdoor contaminants on sensitive optical surfaces of flat-plate 
photovoltaic modules and cover materials are described. Compara- 
tive electrical and optical performance data from photovoltaic mod- 
ules and materials subjected to outdoor exposure at field test sites 
throughout the United States have been collected and examined. 
The results show significant time- and site-dependence. During pe- 
riods when natural removal processes do not dominate, the rate of 
particulate contamination accumulation appears to be largely mate- 
rial-independent. The effectiveness of natural removal processes, es- 
pecially rain, is strongly material-dependent. Glass and acrylic top- 
cover materials retain fewer particles than silicone rubber does. 
Side-by-side outdoor exposure testing for long duration is presently 
the most effective means of evaluating soiling differences between 
materials. Changes in spectral transmission as a function of time and 
location and limited scattering data are presented. 


7194 (DOE/RL/01830—T3) Photovoltaics industry pro- 
file. (Department of Commerce, Washington, DC (USA)). 
Oct 1980. Contract AC06-76RL01830. 34p. NTIS, PC A03/ 
MF AOl. 

Portions of document are illegible. 

A description of the status of the US photovoltaics industry 
is given. Principal end-user industries are identified, domestic and 
foreign market trends are discussed, and industry-organized and US 
government-organized trade promotion events are listed. Trade as- 
sociations and trade journals are listed, and a photovoltaic product 
manufacturers list is included. (WHK) 


7195 Nitrogen fertilizer production by solar energy. 
Treharne, R.W.; Moles, D.R.; Bruce, M.R.; McKibben, 
C.K. (C.F. Kettering Research Laboratory, Yellow Springs, 
OH 45387). pp 2-5 of SUN II. Boer, K.W.; Glenn, B.H. 
(eds.). Elmsford, NY; Pergamon Press Inc. (1978). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A prototype system designed to produce nitrogen fertilizer 
on a farm using solar power has been developed for field testing. 
The system consumes only air, water, limestone and electrical 
power in the production of nitrogen fertilizer and is designed to be 
powered by a solar photovoltaic array. In the basic chemical proc- 
ess of the system, the nitrogen and oxygen in air are combined ‘o 
produce nitrogen oxide by means of an electric arc driven by the 
solar array. The nitrogen oxides then are reacted with water and 
limestone to produce calcium nitrate fertilizer to be fed to crop 
land via a solar-powered irrigation system 
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7196 (ATR—79(7694-07)-4) Analysis of photovoltaic/ 
thermal electric power plant systems. Gluck, D.F.; Kelley, 
W.A. (Aerospace Corp., El] Segundo, CA (USA). Energy 
and Resources Div.). Mar 1979. Contract AT03-76ET30351. 
99p. NTIS, PC AOS/MF AOl. 

A conceptual definition and performance evaluation of a 100 
megawatt (MW) hybrid photovoltaic/thermal electric power plant 
has been carried out. The concept utilizes the ability of gallium ar- 
senide photovoltaic cells to achieve high conversion efficiency at 
high incident fluxes and elevated temperatures. Solar energy is fo- 
cused by a field of steerable mirrors (heliostats) onto a tower 
mounted receiver whose outer surface is covered with gallium ar- 
senide (AlGaAs/GaAs) solar cells and whose inner surface is a 
water boiler. The solar cells convert a fraction of the incident radi- 
ation into electrical energy. and the remaining energy is extracted 
at approximately 200°C and used to power a Rankine cycle turbine 
generator (bottoming cycle). Water is used as the solar cell array 
coolant, as the thermodynamic working fluid, and as the thermal 
energy storage medium. Parametric studies were conducted to 
select conceptual design parameters and operational characteristics 
which imply the lowest levelized busbar electric energy costs. Pa- 
rameters varied were collector area, condenser surface area, fan 
power, ambient temperature. and electric and thermal energy stor- 
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age capacities. The report describes the concept, outlines the design 
analysis method, summarizes the parametric study results, and de- 
fines the selected plant configuration. The lowest levelized busbar 
electric energy generation cost, 70 mills/kilowatt-hr., was achieved 
with a relatively small collector area, 0.8 x 10° square meters, and 
no stored energy. A rough comparison of this combined power 
plant with a similar photovoltaic plant, operated at lower solar cell 
temperature and with no bottoming cycle, showed the busbar cost 
of electricity (BBEC) from the combined system to be approximate- 
ly 9% lower. 


7197 (PNL-SA—8968) Assessment of solar options for 
large power applications. Apley, W.J. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Oct 1980. Con- 
tract AC06-76RL01830. 12p. (CONF-8010129—1). NTIS, 
PC A02/MF AOl1. 

From Solar central receiver semi-annual meeting; San Fran- 
cisco, CA, USA (15 Oct 1980). 

Comparative analyses of solar thermal conversion concepts 
were performed with the purpose of characterizing, evaluating, and 
ranking the principal solar thermal power concepts under consider- 
ation in the DOE-Solar Thermal Power Program, on the basis of 
an engineering and economic analysis of alternative power plant 
configurations. Conceptual designs developed for the selected sys- 
tems were based on common assumptions of available technology 
in the 1990 to 2000 time frame. No attempt was made to perform a 
detailed optimization of each conceptual design. Rather, designs 
best suited for a comparative evaluation of the concepts were for- 
mulated. Costs were estimated on the basis of identical assumptions, 
ground rules, methodologies, and unit costs of materials and labor 
applied uniformly to all of the concepts. Seven generic types of col- 
lectors, together with associated subsystems for electric power gen- 
eration, were considered in the study. The collectors can be classi- 
fied into three categories: (1) two-axis tracking (with compound- 
curvature reflecting surfaces), (2) one-axis tracking (with single-cur- 
vature reflecting surfaces), and (3) nontracking (with low-concen- 
tration reflecting surfaces). Results are presented. (WHK) 


7198 (SAND—79-8184) Development of an automatic 
heliostat cleaning system. Final technical report. Tremblay, 
P.; Poulin, E. (Foster-Miller Associates, Inc., Waltham, MA 
(USA)). Dec 1980. Contract AC04-79DP00789. 120p. NTIS, 
PC A06/MF AOl. 

An automatic washing system was designed consisting of a 
water treatment system, a pressurized underground water distribu- 
tion system, an automatic spray washing module for each heliostat, 
a water collection system, and appropriate controls to operate this 
equipment. In order to determine the required values for the var- 
ious washing parameters, a series of washing tests was undertaken 
in which mirrors were soiled and then cleaned by a high pressure 
water spray. Reflectivity was measured for the clean, soiled and 
washed conditions to determine the effectiveness of the cleaning. A 
heliostat spray module was constructed and operated mainly to 
obtain information on the mechanical operation of one concept. 
This testing showed that this system was generally satisfactory, but 
did show some areas for improvement. Water distribution and 
waste water systems were designed and evaluated with the main 
conclusion that conventional waste water collection is complex and 
the most expensive part of the system. The total system is shown to 
be cost effective if site meteorological conditions do not supply a 
large number of cycles of natural cleaning occurrences. Continued 
development of this concept by constructing a small scale washing 
system within an existing heliostat field is recommended. 


7199 (SAND—80-8228) Plan for the commercialization 
of solar thermal central receiver systems. Fish, M.J.; Brandt, 
L.D. (Sandia National Labs., Livermore, CA (USA)). Nov 
1980. Contract AC04-76DP00789. 5Ip. NTIS, PC A04/MF 
AOl. 

Concepts for solar thermal central receiver plants have 
evolved through continuing research and development into designs 
that are projected to have higher efficiency and lower cost. Recent 
studies have combined these results with rising costs of fossil fired 
plants and fuels to show that solar central receiver plants can be a 
competitive alternative for large scale electrical production. Be- 
cause of these findings. commercialization of the concept is now re- 
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ceiving increased attention by both government and private groups 
involved with development of the technology. Elements of a gov- 
ernment program to achieve successful commercialization by the 
early 1990's are recommended. The recommendations integrate util- 
ity requirements for demonstration and risk sharing with supplier 
needs for manufacturing process development. Program timing and 
costs are presented, and the effects of program modifications are 
briefly discussed. 


7200 (SAND—80-8239) Strategy for heliostat commer- 
cialization. Brandt, L.D. (Sandia National Labs., Livermore, 
CA (USA)). Nov 1980. Contract AC04-76DP00789. 4I1p. 
NTIS, PC A03/MF AOl1. 

Commercial viability of the solar central receiver technology 
depends in part on the availability of low cost, mass produced he- 
liostats. This study recommends a path for developing an independ- 
ent industry capable of producing such heliostats. Conclusions are 
drawn largely from discussions with firms currently involved in the 
heliostat research and development program. Evolution of heliostat 
costs during commercialization and factors that influence near term 
government demonstration programs are reviewed. 


7201 (SAND—80-8248) Methedology for estimating 
future market values of solar thermal technologies. Brandt, 
L.D. (Sandia National Labs., Livermore, CA (USA)). Dec 
pong Contract AC04-76DP00789. 24p. NTIS, PC A02/MF 
AOl. 

Projections of the future markei value of solar systems are 
needed to derive cost goals for the emerging solar thermal technol- 
ogies. The research documented in this report has developed a 
methodology for projecting market values based on economic 
parity with the estimated future costs of conventional (fossil-fueled) 
technologies. Representative solar system values are presented for 
exemplary sets of economic assumptions including those under con- 
sideration by the Solar Thermal Cost Goals Committee. The effects 
on market value of variations in the rates of return required by po- 
tential users and the costs of alternative fuels are illustrated. 


7202 Mass transit systems. Buell, E.F. US Patent 
4,218,889. 26 Aug 1980. Filed date 7 Feb 1979. vp. 

A mass transit system is provided which derives its basic 
energy from the solar system and recovered heat energy. The 
system of the invention provides a storage building having a roof 
and an internal storage area for a multiplicity of individual wheel 
vehicles, a solar energy collection system on the roof of said build- 
ing, water storage means in said building. a circulating system cir- 
culating water from said water storage means through said solar 
energy collection system for heating said water and storing said 
heat as heated water in said water storage means, energy conver- 
sion means in said building converting said heat in said water stor- 
age means to rotary energy, a plurality of wheeled vehicles, energy 
storage means in each said wheeled vehicle, means connecting said 
energy conversion means selectively to the energy storage means of 
each said wheeled vehicle for transferring and storing energy from 
the water storage means to the energy storage means in said 
wheeled vehicles, energy transmission means in each wheeled vehi- 
cle selectively connecting said energy storage means to drive 
wheels on said vehicle for driving the same. a braking system in 
each wheeled vehicle acting selectively to stop said drive wheels, a 
heat collection system surrounding said brakes for collecting fric- 
tional heat resulting from braking said vehicle. a vehicle solar heat 
collection on each said vehicle, fluid energy transfer means receiv- 
ing the heat from the friction heat collection system and from said 
solar heat collection system on the vehicle, a drive means selective- 
ly connected to said energy storage means for adding driving 
energy thereto, said drive means connected to said fluid energy 
transfer means and energized thereby 


7203 Materials-related design issues in the solar central 
receiver pilot plant. Swearengen, J.C.; Robinson, S.L. 
(Sandia Lab, Livermore, Calif). Journal of Materials for 
Energy Systems (U.S.); 1: No. 3, 60-70(Dec 1979). 

The Solar Thermal Central Receiver program of the Depart- 
ment of Energy has for its objectives the harnessing of solar ther- 
mal energy for generation of electricity, (either monolithic or in 
combination with fossil power) and the development of solar proc- 
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ess heat. This paper summarizes studies in materials-related issues 
and describes the emerging technology. 29 refs. 


7204 Loss factors in the design of thermochemical power 
plants, CO2-CH, vs. SO; chemical transport fluids. Chubb, 
T.A.; Simmons, D.E.; Nemecek, J.J. (Naval Research Labo- 
ratory, Washington, DC). pp 126-129 of SUN II. Boer, 
K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The performance of a Solchem type power plant was evalu- 
ated. Small thermochemical power plants should achieve 16% effi- 
ciency. Large plants should achieve 27%. CO2-CH, has advantage 
over SO; as a chemical cycle energy transport medium, but both 
fluids will have application in heat process applications. 


7205 Feasibility study of a large scale solar power gen- 
eration system suitable for the arid and semi-arid zones. Rao, 
D.P.; Babu, S.V.; Rao, V.S. (Dept. of Chemical Engineer- 
ing, Indian Institute of Technology, Kanpur, Kanpur, 
India). pp 130-134 of SUN II. Boer, K.W.; Glenn, B.H. 
(eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 


GA, USA (28 May 1979). 
The proposed scheme is based on the concept of concentra- 


tion difference energy system’ proposed by Issihiki. Make-up steam 
generated at about 0.06 atmospheres by flashing water at 45°C and 
the exhaust steam from a turbine are compressed to its inlet pres- 
sure of 24 atmospheres along the saturation line in an absorber-re- 
boiler cascade.’ Its economic feasibility is evaluated based on a de- 
tailed study of the performance of various components of the 
scheme. Preliminary cost estimates show that power production 
cost is about $0.25 per kWh and $0.04 per kWh for plant capacities 
of 1 MW and 100 MW respectively. 


7206 Heat and mass transfer analysis of a chemical con- 
verter/heat exhanger for the SO2/SO; distributed solar 
energy collection system. Li, C.H.; Schmidt, E.W. (Rocket 
Research Company, Redmond, Washington). pp 135-139 of 
SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Three different designs of chemical converter-heat exchang- 
ers, as applied to a SO2/SOs3 distributed solar energy collection 
system, were studied. All three designs comprise spiral passages 
wound around a cylindrical cavity into which the sunlight is fo- 
cused. The innermost passage serves as the chemical converter, 
while the remaining outer passages serve as the heat exchanger. 
Detailed mathematical models are developed to predict and com- 
pare the steady-state performances of the chemical converter-heat 
exchangers. The results of the models indicate that significant mass 
transfer resistance exists between the fluid and the catalyst wall 
coating. They also indicate that the reverse reaction of SO. recom- 
bining with O. could be important near the exit of the chemical 
converter. Unfortunately this effect has been neglected in the exist- 
ing kinetic data. 


7207 Ammonia dissociation for solar thermochemical ab- 
sorbers. Williams, O.M.; Carden, P.O. (Dept. of Engineering 
Physics, Research School of Physical Sciences, The Austra- 
lian National University, Canberra, ACT, Australia). pp 
145-148 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elms- 
ford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A high pressure ammonia dissociator has been tested for 
solar thermochemical absorber operation. High thermal energy 
storage efficiencies are obtained when the dissociation reaction pro- 
ceeds towards completion. A 90% efficient long-life cavity absorb- 
er operated at the focus of a paraboloidal concentrator can be 
based on nickel alloy tube technology and has potential for meeting 
a cost goal of 10 US dollars per square meter of collector area. The 
stored chemical energy is transported to a central plant where high 
grade heat is released during ammonia synthesis. It is shown that 
the maximum value of available work defined by the Gibbs’ free 
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energy change for the synthesis reaction may be approached pro- 
vided the temperature profile of the synthesis reactor is suitably tai- 
lored. The sources of available work are identified in order to fa- 
cilitate matching the high grade heat output to the input of a heat 
engine. 


7208 Analysis of experimental test results on a high 
temperature receiver model. Francia, G.; Barutti, A.; Floris, 
R. (University of Genoa, Ansaldo, Genoa, Italy). pp 464-468 
of SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

This paper presents some of the results obtained from the ex- 
perimental tests performed in the S. Ilario Test Facility on a high 
temperature receiver model during the summer of 1978. This test 
program has been carried out within the frame of the EEC Project 
for a 1 MW el Demonstration Solar Power Plant. The main results 
presented are related to the influence of an anti-radiating structure 
on the receiver efficiency; the validation of computer programs for 
calculating the solar energy density distribution on the absorbing 
pipes; the definition of a philosophy for the control system of a 
water-steam cooled solar receiver. 


7209 Midtemperature Solar Systems Test Facility 
(MSSTF) system test results, winter season. Harrison, T.D.; 
McCulloch, W.H. (Sandia Laboratories, Albuquerque, NM). 
pp 477-481 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The testing of a solar energy system under winter conditions 
at the DOE/Sandia MSSTF is reported. The purpose of the test is 
stated. The equipment, weather, and procedures are described. Test 
results are tabulated and discussed. Problems are identified and 
quantified. 


1408 Ocean Thermal Gradient And Salinity Gradient 
Power Systems 


REFER ALSO TO CITATION(S) 8071 


7210 (ANL/OTEC-BCM—012) Study of the effects of 
interleakage of ammonia and seawater on corrosion and scal- 
ing of candidate materials for OTEC heat exchngers. Final 
report. Grimes, W.D.; Schrieber, C.F.; Manning, J.A. (Dow 
Chemical U.S.A., Freeport, TX. Texas Div.). Jul 1980. Con- 
tract W-31-109-ENG-38. 102p. NTIS, PC A06/MF AOl1. 

Assessment has been made on the effect of small concentra- 
tions of ammonia in seawater and varying concentrations of 
seawater in anhydrous ammonia upon corrosion and scaling of can- 
didate OTEC heat exchanger materials - A1-5052, Alclad 3003, 
copper alloys 706, 715 and 722, AL-6X stainless steel and CP titan- 
ium. Results are presented. AL-6X stainless steel and CP titanium 
showed exceptional corrosion resistance to all test environments 
Alclad alloy 3003 showed satisfactory performance in seawater and 
seawater plus ammonia environments. Only minimal pitting was ob- 
served and this was limited to the sacrificial cladding in seawater 
plus ammonia only. Cladding alloy 7072 showed unacceptable cor- 
rosion resistance in anhydrous ammonia containing low seawater 
concentrations. Al-5052 tubes showed unsatisfactory corrosion be- 
havior in the presence of seawater flow with ammonia interleakage 
Copper alloys considered showed unacceptable corrosion resistance 
in all seawater environments containing ammonia. Low pressure 
differentials between seawater and anhydrous ammonia in the tube 
testing unit resulted in scaling and moderately efficient plug seal 
formation at the artificial leak sites of the tubes. It is recommended 
that Alclad 3003, CP titanium and AL-6X stainless steel tubes be 
assessed for suitability in the presence of probable OTEC cleaning 
systems. 
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7211 (ANL/OTEC-BCM—013) Effect of mechanical 
cleaning on seawater corrosion of candidate OTEC heat ex- 
changer materials. Part 1. Tests with M.A.N. brushes. 
Tipton, D.G. (LaQue Center for Corrosion Technology, 
Inc., Wrightsville Beach, NC (USA)). Sep 1980. Contract 
W- 31- 109-ENG-38. 34p. NTIS, PC A03/MF AO1. 

Corrosion evaluations were conducted on 3003 Alclad, 5052 
aluminum, C7 0600 copper-nickel, AL-6X stainless steel, and com- 
mercially-pure titanium in natural seawater under simulated OTEC 
heat exchanger conditions to investigate the erosion-corrosion ef- 
fects of mechanical tube cleaning. Test conditions of M.A.N. brush 
cleaning and M.A.N. brush cleaning + chlorination were com- 
pared with no mechanical cleaning over a seven month period. 
M.A.N. brushing significantly accelerated corrosion of 5052 alumi- 
num and C7 0600 copper-nickel. Chlorination significantly acceler- 
ated erosion-corrosion of 3003 Alclad and 5052 aluminium. Chlorin- 
ation somewhat decreased erosion-corrosion of C7 0600 copper- 
nickel. There was no detectable effect of M.A.N. brushing or chlor- 
ination on AL-6X stainless steel or titanium, although AL-6X ex- 
hibited crevice corrosion at tubing connections. 3003 Alclad and 
5052 aluminum exhibited piting corrosion in all 3 test environments. 


7212 (DOE/ET/20364—T1) Membrane research for sa- 
linity gradient energy production. Final report. Lonsdale, 
H.K.; Baker, R.W.; Lee, K.L.; Smith, K.L. (Bend Research, 
Inc., OR (USA)). 16 Aug 1978. Contract ACOS-77ET20364. 
58p. NTIS, PC A04/MF AOl1. 

The results of an initial feasibility study of pressure retarded 
osmosis (PRO) as a power generation technique from various salin- 
ity gradient resources are presented. A number of flat sheet reverse 
osmosis membranes were evaluated including cellulose acetates, po- 
lyamide, polybenzimidazolone, and composite membranes. Reverse 
osmosis (RO) and direct osmosis (DO) experiments were used to 
predict the performance of the membranes under PRO conditions. 
The conclusions are: (1) concentration polarization is a major prob- 
lem in PRO; (2) internal concentration polarization cannot be over- 
come by using brines of highly rejected salts such as magnesium 
sulfate; (3) useful PRO membranes do not require the ultrahigh 
permselectivity necessary in reverse osmosis, and a trade-off be- 
tween flux and salt rejection is possible; (4) hollow fiber membranes 
are likely the most promising membrane geometry for two reasons: 
they allow control of external concentration polarization by circu- 
lation of solution on both sides of the membrane, and they are the 
cheapest form of membrane currently available; (5) the flux 
through a direct osmosis membrane using concentrated brine as the 
salt solution and seawater as the dilute solution is approximately 
half of the flux obtained when fresh water is used on the dilute side 
of the membrane; (6) because the operating pressures of PRO sys- 
tems are lower than those used in RO, compaction of porous mem- 
branes due to hydrostatic pressure gradients is reduced; and (7) it 
appears that PRO is an economically viable power generation tech- 
nique, provided that asymmetric (Loeb-Sourirajan-type) hollow 
fibers can be prepared with membrane fluxes comparable to flat 
sheet membranes. (WHK) 


7213 (SORI-EAS—78-409) Energy by reverse electro- 
dialysis. Final report. (Southern Research Inst., Birmingham, 
AL (USA)). 14 Jul 1978. Contract AC05-770R05544. 86p. 
NTIS, PC A05/MF AOl. 

The principles and history of converting the difference be- 
tween the chemical potentials of concentrated and dilute salt solu- 
tions to useful energy by reverse electrodialysis (RED) are dis- 
cussed. The potential sources of brines discussed include the brines 
of oil and natural gas fields, the brines from flooding of salt domes, 
the brines of salt lakes, seawater, and geothermal brines. Equations 
for predicting the performance of RED units are presented and dis- 
cussed. A study of the effects of variables on power output from 
RED cells is given, and estimates of capital and operating costs of 
RED power units are detailed. (WHK) 
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7214 (CONF-790118—) Proceedings of the 3rd national 
passive solar conference. Volume 3. Miller, H.; Riordan, M.; 
Richards, D. (eds.). (International Solar Energy Society, 
Rockville, MD (USA). American Section). 1979. Contract 
ACO01-79CS30032. 959p. NTIS, PC A99/MF AOl1. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Separate abstracts were prepared for 149 of the 163 papers 
presented. The remaining 14 papers were previously included in the 
data base and can be found in the report number index under report 
# CONF-790118—. (WHK) 


7215 (CONF-790118—, pp 15-17) Village homes: a 
neighborhood designed with energy conservation in mind. 
Corbett, M.; Corbett, J. (Village Home Development, 
Davis, CA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Passively heated and cooled solar houses have been built in 
the Village Homes subdivision in Davis, California, and have 
proven to be moderate in cost, effective in conserving energy and 
marketable. In addition to building solar homes, the Village devel- 
opment is using other passive techniques to reduce energy con- 
sumption: The neighborhood is designed to accommodate and en- 
hance the functioning of passive solar homes; the amount of energy 
required to construct the subdivision is reduced through a variety 
of methods; elements are incorporated to reduce the amount of 
energy consumed by residents of the neighborhood; and the social 
and physical design encourages a sense of community, lending the 
potential of development to a more self-sufficient neighborhood. It 
is the author's opinion that a comprehensive approach to energy 
conservation on a neighborhood or community level offers the 
greatest potential toward the realization of maximum energy effi- 
ciency. 


7216 (CONF-790118—, pp 18-21) National program for 
passive solar energy. Maybaum, M.W. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Passive solar energy has the potential to reduce significantly 
the energy requirements for buildings and to stimulate small busi- 
ness growth and employment opportunities in virtually every part 
of the US over the next two to five years. The objectives of the 
Department of Energy's Passive Program are: (1) to accelerate the 
development and utilization of passive solar heating, cooling and 
process systems; and (2) to significantly reduce the nation’s use of 
non-renewable energy sources through the application of solar pas- 
sive energy. The principal markets are new and retrofit residential 
single-family, multi-family and commercial-size buildings applica- 
tions. Activities are targeted in regions where market analyses indi- 
cate highest penetration potential according to the amount of sun- 
shine, climate, building type, construction rates, competing conven- 
tional fuel rates and consumer demands. Generally, the market is 
nationwide. Other markets include low-temperature agricultural ap- 
plications such as shelter heating, grain drying and cooling. DOE's 
passive program consists of two major activities: Technology De- 
velopment and Technology Utilization. Technology Development 
comprises physical studies and materials research, marketable prod- 
uct development, and systems development. In Technology Utiliza- 
tion, the major elements are commercialization assessment, market 
analysis, technology transfer, and stimulation of the capability to 
deliver the technology. It also includes stimulation of market 
demand through financial incentives and consumer education. 


7217 (CONF-790118—, pp 22-25) Future of the HUD 
passive residential design competition. Loftness, V. (AIA Re- 
search Corp., Washington, DC). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The history leading to the Passive Solar Design Competition 
and Demonstration is almost as fascinating as the results of the 
competition itself. The 16 award winners illustrate clearly the mis- 
takes most commonly made in passive solar design as well as the 
potential promised. In conclusion the future residential and non- 
residential passive solar programs, of great interest to the AIA and 
AIA Research Corporation, are addressed. 
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7218 (CONF-790118—, pp 31-34) Thermal performance 
evaluation technique for passive space heating systems. 
Weston, M.W. (IBM Corp., Huntsville, AL). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

An approach used for thermal performance evaluation of 
buildings utilizing passive solar space heating is presented. The 
analysis employs a difference technique based on an energy balance 
concept. This energy balance is formed for the system which is 
usually the heated space. The solar energy input is the difference 
between the load on the building and the thermal energy supplied 
from other sources. Once the load and the solar energy used have 
been determined, performance factors are computed for the passive 
system in a manner similar to those for active solar energy systems 
analyzed in the National Solar Heating and Cooling Demonstration 
Program. This difference technique has been used often in the past 
for thermal performance evaluation of passive systems. It has not 
generally been possible to determine the errors associated with the 
load determination although it is known that errors do exist, par- 
ticularly in infiltration models. However, due to the large amount 
of system measurement data available through the National Solar 
Heating and Cooling Demonstration Program, it has been possible 
to reduce the errors in this process by examination of the data rep- 
resenting measured system performance under varied environmental 
conditions. An iterative process called energy balance calibration 
has been successfully used to reduce the uncertainties in the deter- 
mination of the space heating load. The evaluation process using 
the energy balance calibration approach is presented along with the 
selected results of the technique application. 


7219 (CONF-790118—, pp 48-53) Control consider- 
ations in the Trombe wall. Sebald, A.V.; Clinton, J.R.; Lan- 
genbacher, F. (Univ. of California, San Diego, La Jolla). 
1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Trombe wall performance is analyzed for a variety of con- 
trol strategies in Albuquerque, NM, Santa Maria, CA, and Madison, 
WI. Controls were considered in both the presence and absence of 
backup energy. The analysis was performed using hourly simula- 
tions on Solmet weather data in a thermal network model. Sensitiv- 
ity of the results to wall thickness and size, building azimuth and 
house insulation levels is computed. 


7220 (CONF-790118—, pp 61-68) Natural convection 
between vertical plates with external frictional losses-applica- 
tion to Trombe walls. Pratt, R.G.; Karaki, S. (Colorado State 
Univ., Fort Collins). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

A solution is developed for laminar natural convective flows 
between vertical plates of unequal and non-uniform temperature 
when external frictional losses are significant. Given surface tem- 
perature distributions and the geometry of the external flow restric- 
tions, the mass transport through the channel and the heat transfer 
from the plates are determined by solving simultaneously the mo- 
mentum, energy, and continuity equations. In the numerical solu- 
tion a uniform initial velocity profile is assumed and a marching 
procedure is used to solve the two dimensional boundary layer 
equations including buoyancy effects. External frictional effects are 
modelled as head losses to the net flow, and a momentum balance 
for the fluid flow region provides a new estimate of the inlet veloc- 
ity. The heat transfer results indicate that two dimensional wall 
conduction effects may be important. 


7221 (CONF-790118—, pp 73-77) Oregon's solar tax 
credit program: actual cost and estimated performance of pas- 
sive solar installations. Kiphut, A.D.; Philbrick, D.; Isaak, 
D. (Oregon State Dept. of Energy, Salem). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979) 

A misperception is held by many that the use of solar energy 
for space heating in the Pacific Northwest is only marginally effec- 
tive. Between 1967 to 1977 several solar homes were built in 
Oregon. demonstrating the technological feasibility of solar energy 
use in this region. In 1977 the Oregon Legislature passed Senate 
Bill 339, allowing homeowners to obtain 25 percent of the cost of 
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an alternate energy device in the form of a state tax credit (up to a 
maximum credit of $1,000). Since the program’s initiation one year 
ago, over 180 solar installations have been approved by the Oregon 
Department of Energy. Of these, 42 have incorporated some 
method of passive space heating, including direct gain, Trombe 
wall and attached sunspace. Presented here are cost data and per- 
formance estimates for the passive installations certified by the 
Oregon Department of Energy prior to January, 1979. 


7222 (CONF-790118—, pp 85-87) Model for public 
education in passive solar energy. Nelson, L.S. (The Habitat 
Center, San Francisco, CA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The results of the two-year operation of The Habitat Center, 
a San Francisco-based non-profit educational iastitute conducting a 
public education program in the skills for designing and construct- 
ing low-cost passive solar buildings, and the significance of the 
Center's activities as 2 model for disseminating information, creat- 
ing skills in design and construction, and producing technical inno- 
vation related to passive solar are described. 


7223 (CONF-790118—, pp 88-94) Planning solar neigh- 
borhoods. Zanetto, J. (Living Systems, Winters, CA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Planning solar neighborhoods involves more than insuring 
sunlight to solar collectors. Its broadest goal is to create exciting, 
livable environments within an integrated energy-conservation 
framework. An extended concept of the solar collector is presented 
as a basic planning tool. Four principal steps in comprehensive 
solar planning are given with an emphasis on the final, detailed 
design phase with an actual project used as an example. 


7224 (CONF-790118—, pp 95-99) Glass: an essential 
component in passive heating systems. Yellott, J.I. (Arizona 
State Univ., Tempe). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Glass, with its unique ability to admit shortwave solar radi- 
ation but retain longwave radiation from sun-warmed surfaces, is 
essential to the successful long-term operation of direct-gain passive 
heating systems. Methods have been developed by the Fenestration 
Committee of the American Society of Heating, Refrigerating and 
Air-Conditioning Engineers for making accurate estimates of the 
solar heat gains and the conduction heat losses through all kinds of 
glazing materials in virtually any location. The purpose of this 
paper is to bring these methods to the attention of the designers of 
passive solar heating systems. Attention will be concentrated upon 
1/4 in. thick clear float glass, since that thickness is required in 1el- 
atively large windows to sustain even moderate wind loads and 
tinted glass is not likely to be used where heat gain is desired. 


7225 (CONF-790118—, pp 100-106) Determining the 
optimum design of the solar modulator. Lebens, R.M. 
(ARCAED, London, England). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

A solar modulator or reflective louver is used in the new 
MIT Solar Building 5 to reflect solar radiation onto ceiling storage 
tiles. The purposes of the reflective louvers, their design limitations 
and the methods of testing for optimum spacing and radius of cur- 
vature are discussed. The results of computer simulation tests on 
spacing and radius of curvature are presented. 


7226 (CONF-790118—, pp 114-120) Simplified day- 
lighting design methodology for clear skies. Bryan, H.J. 
(Univ. of California, Berkeley). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

An overview of the state-of-the-art of daylighting research is 
presented. With this information on hand, a simplified daylighting 
design methodology is described for calculating illumination at any 
point within a room under clear sky conditions. The clear sky lumi- 
nance distribution function used here is consistent with the function 
presently being considered by C.LE. Technical Committee TC-4.2. 
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The calculation procedures used here separate the light reaching 
the point being considered into three separate paths, (a) light direct- 
ly from the sky, (b) light after reflection from external and (c) inter- 
nal surfaces. Graphs and tables are developed for these three com- 
ponents in order to evolve calculation procedures which are simple 
to apply rather than lengthy direct computation from first princi- 
pals. Finally, an example problem is presented in order to demon- 
Strate the appropriateness of this daylighting design methodology to 
the passive solar design process and to give readers a direct refer- 
ence for future use. 


7227 (CONF-790118—, pp 121-125) Designing for day- 
light: a new prediction technique. Millet, M.S.; Bedrick, J.R.; 
a G.S.; Varey, G.B. (Univ. of Washington, Seattle). 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The Daylighting Design and Prediction Technique is a 
graphic design aid intended for use by architects. The method is 
simple, requiring no technical expertise or calculations, and the 
very process of using it instructs the designer in the effects of day- 
lighting design. The predictions show the patterns of daylight dis- 
tribution as well as levels of illumination, and the prediction proc- 
ess stems directly from the architectural form. The technique is es- 
pecially valuable as a design tool in passive solar building design, 
where potential savings of electrical energy by utilizing daylight 
must be weighed against the projected heat loss or gain through the 
glazing. 


7228 (CONF-790118—, pp 129-133) SOLAR-S5: an in- 
teractive computer-aided passive solar building design system. 
Milne, M. (UCLA School of Architecture and Urban Plan- 
ning, Los Angeles, CA); Yoshikawa, S. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

SOLAR-S is the latest in a series of interactive computer 
programs written at UCLA for designing passive solar buildings. 
After the architect describes the building’s geometry and the type 
of construction, the computer analyzes its performance as a passive 
solar system and plots on the display tube its total energy balance 
as a 3-dimensional surface for each hour of each month. The de- 
signer can instantly revise the building and rerun the analysis as 
often as desired. Hour-month surfaces can be plotted for any of the 
sixteen components that make up total heat gain/loss including the 
contribution of any opaque wall, glazing, roof, skylight, floor, slab, 
people, lights, equipment, or ventilation/infiltration. 


7229 (CONF-790118—, pp 134-145) Use of a computer 
routine to assess human thermal comfort for passive-hybrid 
building designs. Heerwagen, D.R.; Emery, A.F.; Kippen- 
han, C.J.; Varey, G.B. (Univ. of Washington, Seattle). 1979. 

From 3. national passive solar conference; San Jose, CA, 


USA (11 Jan 1979). 
A computer subprogram COMFORT is described, which 


can be employed as a post-processing routine to the thermal simula- 
tion program UWENSOL. The COMFORT routine is based on the 
comfort equation and rating scale - the Predicted Mean Vote - de- 
veloped by Fanger. These programs UWENSOL and COMFORT 
have been written to serve as design aids for practicing architects 
and engineers to use during the preliminary schematic phase of the 
building design process. Application of the COMFORT routine is 
demonstrated for a case study in which the effects of alternate en- 
velope compositions on occupant comfort are reported. Preliminary 
conclusions toward design guidelines for similar buildings are sug- 
gested. 


7230 (CONF-790118—, pp 146-151) High speed simula- 
tion of building systems: preliminary investigation. Wood, 
R.A. (StarPak Solar Systems, Inc., Novi, MI). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The general purpose digital computer and two hybrid com- 
puting systems are investigated for application to a four room simu- 
lation problem for the simultaneous inter-room exchange of air and 
heat. The two hybrid computers investigated are an analog/digital 
system and a special purpose, simulation oriented, digital computer 
with a general purpose minicomputer acting as a host. This Applied 
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Dynamics 10/PDP-11 hybrid system is found to be superior in 
terms of convenience, cost and performance. 


7231 (CONF-790118—, pp 152-158) Field validation of 
the DEROB/PASOLE system. Arumi-Noe, F. (Univ. of 
Texas, Austin). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The results of the first phase of the validation of the 
DEROB/PASOLE system of computer programs is presented. 
Seven of the passive test rooms built and monitored by the Los 
Alamos Scientific Laboratories (LASL) are used for the simulation. 
The data collected by LASL are used to compare the simulated re- 
sults. The rooms selected for testing represent six different passive 
systems and also serve to illustrate the versatility of the DEROB/ 
PASOLE program. The agreement between measured and simulat- 
ed values falls consistently within 5%. 


7232 (CONF-790118—, pp 164-169) Modeling passive 
solar buildings with hand calculations. Goldstein, D.B. (Univ. 
of California, Berkeley). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Passive solar design can be encouraged by a better theoreti- 
cal understanding of the performance of passive solar buildings and 
the ability to predict the thermal response of various designs. But 
existing public-domain computer programs do not yet handle solar 
gains precisely and are inaccurate in modeling buildings with large 
solar gains. Even when they are revised to properly describe solar 
effects, they may still fail to provide insight into the thermally im- 
portant features of the building. To address these problems, an ana- 
lytic model of passive solar building performance is derived. Heat 
balances are used on the surfaces of materials that absorb sunlight 
(e.g., the inside surface of a mass wall or concrete floor), along 
with solutions to the diffusion equation, to derive response func- 
tions for surface temperature as a function of solar flux and ambient 
temperature. These expressions are combined to form building re- 
sponse functions. These explicit building response functions allow 
one to write relatively simple, analytic expressions for room tem- 
perature as a function of time over the course of a design day in 
terms of ambient temperature, sunlight, and heater output (if any). 
Parallels between our analytic model and computer codes can be 
exploited to provide a better intuitive understanding of the pro- 
grams and to assist in the incorporation of accurate passive solar 
simulation into these codes. 


7233 (CONF-790118—, pp 173-185) Review of the eco- 

nomics of selected passive and hybrid systems. Buchanan, 

D.L. (Solar Energy Research Inst., Golden, CO). 1979. 
From 3. national passive solar conference; San Jose, CA, 


USA (11 Jan 1979). 
Performance and economic information on passive and 


hybrid systems has been compiled as part of the solar commercial 
readiness activity at the Solar Energy Research Institute. The re- 
sults of selected performance simulation and cost estimate studies as 
well as actual cost and performance data from operating buildings 
are presented. Systems representative of each major passive design 
concept are included: direct gain, indirect gain (thermal storage 
wall, thermal storage roof), and isolated gain (convective loop/ 
thermosiphon, attached sunspace/greenhouse). Results are present- 
ed in tables structured by major design concept. Data for simulated 
and actual systems are presented separately. Comparison of individ- 
ual system design specifications, performance, incremental solar 
cost, and cost of delivered energy are made by major design con- 
cept and by simulated or actual data source. In addition, results are 
aggregated to derive cost and performance ranges over all data 
sources, by design concept and by simulated or actual system. 


7234 (CONF-790118—, pp 186-191) Economic feasibil- 
ity of passive solar space heating systems. Taul, J.W. Jr.; 
Moncrief, C.Y.; Bohannon, M.L. (MITRE Corp., McLean, 
VA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Regions where market acceptance may be gained by passive 
space heating systems through economic attractiveness are dis- 
cussed. Various combinations of passive systems, system sizes, and 
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auxiliary systems are considered. Electric resistance space heating 
and electric heat pump systems are the auxiliary systems considered 
in a typical single family home. Oil and gas furnaces, although ap- 
propriate, are not considered as back-up systems in this analysis. 
The economic measures used to indicate feasibility of system com- 
binations include life-cycle cost analysis, optimization of passive 
system size based on low life-cycle costs and low initial cost, time 
to simple payback, and the size of tax credits required to reduce 
simple payback time to an acceptable length. Performance/cost pre- 
dictions for the passive systems considered were based on published 
performance algorithms, building heating load estimates which re- 
flect the increased insulation and tightness of new construction in 
colder climates, auxiliary fuel prices which are based on current 
Department of Energy scenarios, and system cost estimates based 
on incremental costs for passive systems in otherwise conventional 
buildings. 


7235 (CONF-790118—, pp 192-198) Trombe wall vs 
direct gain: a microeconomic analysis for Albuquerque and 
Madison. Noll, S.A. (Los Alamos Scientific Lab., NM); 
Thayer, M.A. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Using results from a large number of runs with the LASL 
PASOLE and SUNSPOT hour by hour thermal network codes, 
performance interpolation equations are estimated which relate 
annual solar fraction to three design sizing variables for Trombe 
wall and direct gain passive solar configurations. Sizing curves are 
combined with add-on cost estimates to arrive at least cost designs 
in Albuquerque, NM and Madison, WI. Optimal system sizes are 
determined with life cycle costing techniques according to alterna- 
tive financial and conventional energy assumptions. Conclusions are 
drawn on the basis of a comparative economic analysis. 


7236 (CONF-790118—, pp 207-209) Conventional pas- 
sive solar tract house. Wilcox, B.A.; Barnaby, C.S.; Augus- 
tyn, J.R. (Berkeley Solar Group, CA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Computer modeling of a base house and one modified to in- 
clude shaded, south-facing glass and interior masonry thermal mass 
indicates that the modified house uses substantially less energy for 
both heating and cooling at many locations in California and 
Nevada. The modifications proposed are simple to achieve in con- 
ventional tract house construction and appear to be economically 
justifiable 


7237 (CONF-790118—, pp 210-214) Passively heated 
residence designed for the median Pacific Northwest market. 
Parry, H.L. (Battelle Pacific Northwest Labs., Richland, 
WA); Haroldsen, T.; Ziegenfuss, L. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Features of a Trombe wall-heated home designed to be sal- 
able in the Pacific Northwest market are described. The basis for 
design decisions and the resulting compromises are discussed. Expe- 
riences during construction, particularly regarding financing, code 
compliance and subcontractor acceptance are related along with 
observed reaction of local real estate interests and the general 
public to the completed home. Cost data and comments on the li- 
veability of the home, based on occupancy since September 1978, 
are presented. 


7238 (CONF-790118—, pp 217-223) Sneaky invisible 
things: (air) currents of two classic passive solar homes. Ap- 
pendix: a discrete current test cell. Henshaw, P.F. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Air currents are usually considered to be too unpredictable 
to be individually described or engineered. Karen Terry’s house 
and First Village Unit # 1 display individual current patterns of 
such beauty, clarity and consistent order as to suggest some 
straight-forward means by which the repetitive patterns of discrete 
currents can be engineered and how they can serve as a measurable 
expression of the thermal harmonies between the building and the 
environment. Design with these patterns has resulted in a 65 to 
75% normal winter efficiency for a flat plate collector. 
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7239 (CONF-790118—, pp 224-230) Heat distribution 
by natural convection: modelling procedure for enclosed 
spaces. Ruberg, K. (Dept. of Commerce, Washington, DC). 
1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Large scale natural convection is a potential method for the 
distribution of passive solar gain. Architectural models, properly 
scaled, may be used as tools to measure the effects of design 
changes on natural convection. Test cell experiments have validat- 
ed the use of scale models for simulating convection due to direct 
solar gain. 


7240 (CONF-790118—, pp 231-235) Experimental in- 
vestigation of the Trombe wall passive solar energy system. 
Casperson, R.L.; Hocevar, C.J. (Energy Engineering 
Group, Inc., Golden, CO). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

A test facility has been built under a Department of Energy 
grant and an experimental investigation initiated to determine the 
performance characteristics of a Trombe wall passive solar heating 
system. The principal objective of the project is to provide experi- 
mental information regarding the heat transfer characteristics of the 
collector system proper. A secondary objective is to evaluate the 
overall thermal performance of the test building. The test facility 
and the instrumentation are described. Several unique features have 
been incorporated in the test facility design. These features allow 
the gap between the masonry wall and the glazing panel to be 
varied and the inlet and outlet duct geometries to be changed. The 
masonry wall is extensively instrumented with thermocouples to 
provide detailed temperature distributions at numerous locations. 
Thermocouples are also imbedded in the envelope of the building 
to allow overall building energy balances to be made. One of the 
unique aspects of the experiment is the measurement of velocity 
and temperature profiles in the air gap between the glazing and 
concrete wall. Preliminary experimental results are presented. Typi- 
cal wall and air gap temperature distributions and air gap velocity 
profiles are given and some general trends are discussed. 


7241 (CONF-790118—, pp 241-245) Natural convection 
systems with storage. Morris, W.S. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Natural convection collectors can provide full-scale passive 
solar heating with no need for nighttime insulation in cold climates. 
Existing systems of this type are reviewed, and possible new de- 
signs are suggested. 


7242 (CONF-790118—, pp 249-253) Design and sizing 
procedure for passive solar heated buildings. Mazria, E. 
(Edward Mazria and Associates, Inc., Albuquerque, NM). 
1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Following a two-year research program, a design and sizing 
procedure for the integration of passive solar heating concepts into 
building design has been prepared. To generate data for the formu- 
lation of this process, an analytical solution for a simplified model 
of direct gain, thermal storage wall and attached greenhouse sys- 
tems was developed. Each system was simulated by computer and 
analyzed for various parameters of latitude, weather conditions, 
collector to floor area ratios, space heat loss, materials and building 
configurations. When possible, the results of these simulations were 
verified by empirical data. 


7243 (CONF-790118—, pp 254-259) Performance simu- 
lation and prediction. Balcomb, J.D. (Los Alamos Scientific 
Lab., NM). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Computational procedures useful during the passive solar 
design process are discussed. Analysis tools are described suitable 
for each of the three phases of design: rules of thumb for the con- 
cept development phase, quick-and-dirty techniques for the design 
development phase, and the monthly solar load ratio method for 
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the final design phase. Issues are discussed regarding the role of 
simulation analysis during the design process. 


7244 (CONF-790118—, pp 260-265) Thermal comfort 
and radiant heat. Berglund, L.G.; Gagge, A.P. (Yale Univ., 
New Haven, CO). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

In passive solar buildings the air and mean radiant tempera- 
tures are seldom equal. Comfort conditions in such buildings can be 
conveniently described in terms of the operative temperature. Oper- 
ative temperature is approximately the average of the air and mean 
radiant temperatures present. Humidity control is rather unimpor- 
tant for sedentary comfori as are air velocities below 30 fpm. Slow 
temperature drifts as occur in passive structures are essentially un- 
noticeable to occupants when the operative temperature is in or 
near the comfort zone. If the passive building can be designed to 
provide operative temperatures between 68 and 80°F and the occu- 
pants make appropriate and reasonable clothing adjustments the en- 
vironment will be thermally acceptable to 80% or more of the oc- 
cupants. 


7245 (CONF-790118—, pp 266-270) Economics and the 
design process. Noll, S.A. (Los Alamos Scientific Lab., 
NM). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Economics is shown to be a helpful tool that can be used in 
the passive solar design process. The method of combining simpli- 
fied performance data with solar add-on cost is explained by gener- 
ating simple cost curves for a water wall system in Madison, Wis- 
consin. The calculation of optimal system size is demonstrated and 
a cash flow analysis is performed. Formulas are given with example 
calculations throughout. 


7246 (CONF-790118—, pp 271-281) Daylighting and 
passive solar buildings. Selkowitz, S.E. (Lawrence Berkeley 
Lab., CA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

As interest in the passive solar field shifts from small build- 
ings to large structures, lighting systems will begin to receive more 
attention as a major energy consumer in commercial buildings. 
Among the options for reducing lighting energy consumption is the 
effective utilization of natural lighting through windows and sky- 
lights. Daylighting can provide substantial energy and cost savings, 
reduce building peak loads, increase task contrast and visibility, and 
improve overall lighting quality. However, there are many signifi- 
cant obstacles which must be addressed and resolved before these 
potential savings can be realized. Aspects of passive solar design 
which might either assist or impede the widespread utilization of 
daylighting are reviewed. 


7247 (CONF-790118—, pp 290-292) Beyond mass and 
glass an overview of user oriented passive design tools. Jud- 
koff, R. (Solar Energy Research Inst., Golden, CO). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Passive building analysis and design tools are discussed pri- 
marily from a designer's point of view. The question of design tool 
usability tends to arouse strong opinions from both designers and 
the developers of design tools. The approach taken by the engineer, 
architect, and systems analyst tends to differ fundamentally with 
regard to such issues as accuracy, mode of access, input, output, 
and scope. This talk divides these issues into four sections. The first 
section suggests some criteria for evaluating design tool appropri- 
ateness. Section two outlines some of the current work in design 
tool development with respect to the user criteria in section one. 
The third section takes a brief look at some of the commercially 
available hand-held calculator programs for passive design. The po- 
tential for hand-held calculator tools is delineated and areas for im- 
provement of these methods are explored. The last section involves 
some crystal ball gazing in which an ideal design tool is postulated 
on a micro-computer. 
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7248 (CONF-790118—, pp 299-301) Energy conserva- 
tion and passive solar design of conventional building walls 
and ropes. Dexter, M.E. (Bickle/CM Inc., Albuquerque, 
NM). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The thermal performance of a building wall or roof depends 
not only on the steady-state heat loss but also on the solar heat gain 
at the outside surface. A simplified, hand calculator technique is de- 
scribed which can be used to make a first estimate of the solar per- 
formance and average heat load of a wall or roof. A method is also 
given for estimating the time lag and the diurnal swing of the inside 
surface temperature. The procedure can be readily applied in the 
schematic design phase of a building to quickly rank various design 
options and single out a few for further consideration. 


7249 (CONF-790118—, pp 302-308) Regionalized 
design guidelines for SHAC systems. Alcone, J.M. (Science 
Applications, Inc., Albuquerque, NM); Kennish, W.J. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The analysis and design of SHAC systems can typically take 
one of two very different paths. The designer with a technical 
background can use sophisticated computers and massive data 
banks to make detailed studies of candidate designs, while the de- 
signer with a more intuitive bent can use simple rules of thumb and 
experience to evolve a design. In either case, quite satisfactory de- 
signs can be obtained by experienced personnel. The objective of 
the effort reported was to develop a design methodology that is 
simple to use, requires minimal data, is technically sound and whose 
use develops and enhances the design intuition of the user. The 
methodology applies equally well to passive or active systems. The 
techniques presented are suitable for regionalized studies or site-spe- 
cific design of SHAC systems. The approach taken was to idealize 
a candidate SHAC system as a linear dynamical system and apply 
the frequency response techniques of Automatic Control Theory. 
This approach allows the development of simple, intuitively attrac- 
tive, design criteria that reflect local conditions and the dynamic 
behavior of the system. The approach has been applied to a generic 
design configuration located in Los Alamos, New Mexico. The re- 
sults compare favorably with those published by the Los Alamos 
Scientific Laboratory solar group. 


7250 (CONF-790118—, pp 309-313) Predicting passive 
solar performance using modal expansions. Carter, C. (Trent 
Univ., Peterborough, Ontario). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Passive heat storage is discussed using analytic solutions of 
the linear heat conduction equation, expressed as truncated infinite 
series of exponentially decaying modes. A three mode model gives 
an accurate description of detailed thermal performance, but single 
mode models, suitable for development as architectural design 
tools, give reasonable estimates of overall performance over a daily 
(or longer) cycle. Several single mode models are compared with 
the three-mode model for a Trombe solar wall, and for a passive 
solar building with south facing windows and north wall storage. 


7251 (CONF-790118—, pp 314-317) Overheating in 
light and heavy mass houses. Fuller, W.H.; Lewis, D.C. 
(Total Environmental Action, Inc., Harrisville, NH). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

A series of design curves for different thermal mass quanti- 
ties that illustrate the degree of house overheating as a function of 
direct solar heat gains and building load are presented. TEANET, a 
thermal network model, is used to examine a conventional light- 
mass house for a variety of clear, winter day weather conditions. 
The results are presented in a series of graphs with load/south glaz- 
ing ratio on the abscissa and overheating intensity on the ordinate. 
These curves can be used to determine the point where thermal 
storage is necessary to temper direct solar heat gains through win- 
dows in a conventional light-mass house. The effect of retrofitting 
additional mass (in the form of water tubes) to reduce space over- 
heating in a conventional house is illustrated. 
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7252 (CONF-790118—, pp 318-322) Comparison of per- 
formance factors for passive solar heating. Palmiter, L.; 
Hamilton, B. (National Center for Appropriate Tech., Butte, 
MT). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Interest in passive solar heating is growing rapidly. Owners, 
builders, architects, engineers, and government officials wish to 
compare the performance of a particular passive solar heating 
system with any other passive system, with an active system, or a 
conventional structure. The ability to make a fair and accurate 
comparison is critical in the development of government incentive 
programs in solar heating. A survey of the recent solar literature 
reveals a diversity of suggested performance factors. In addition, 
common terms such as solar fraction are calculated differently by 
almost every author. Different definitions applied to the same build- 
ing can result in a 200% difference in solar fraction. Some back- 
ground and perspective on the calculation of performance factors 
for buildings with passive solar space heating are provided. A side- 
by-side comparison of performance factors calculated by different 
methods illustrates the importance of this problem. A detailed dis- 
cussion of the causes of these differences is presented. The choice 
of methods is related to the needs of various users and recommen- 
dations are made which may alleviate some of the current confu- 
sion regarding passive solar performance factors. 


7253 (CONF-790118—, pp 325-329) Ossabaw house: a 
regionally appropriate design solution. Mickelson, J.L. Jr. 
(Sizemore/CRS, Atlanta, GA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

This project includes the design of three staff residences and 
a maintenance facility for a wildlife management preserve on Ossa- 
baw Island, off the coast of Savannah, Georgia. The structures 
were designed under contract for the Department of Natural Re- 
sources, State of Georgia. The three residences for the wildlife bi- 
ologist and staff are heated by passive solar means and wood-burn- 
ing stoves. They are cooled by natural ventilation. Although there 
is no mechanical system designed for the houses, domestic hot 
water is provided by an automatic, drain-down, active solar system 
with a two panel collector on the roof. 


7254 (CONF-790118—, pp 330-338) Passive air condi- 
tioning of stables in tropical hot humid climates. Hernandez, 
E.; Best, G. (Universidad Nacional Autonoma de Mexico, 
Mexico City). 1979. 

From 3. national passive solar conference; San Jose, CA, 


USA (11 Jan 1979). 
Due to the strong dependence of milk production on the so 


called temperature-humidity index, a natural ventilation system is 
proposed in order to achieve the suitable thermal comfort condi- 
tions for cattle in hot humid climates. The passive design consists of 
a solar roof air collector which by thermosyphon effect allows the 
entrance and circulation of fresh air into the stable producing the 
appropriate number of air changes per hour needed to evacuate the 
heat released by the cows in their metabolic activity. Roof wind 
turbines are suggested for nocturnal ventilation and to operate to- 
gether with the solar roof when insolation conditions are relatively 
weak due to the diffuse nature of global radiation in this type of 
climates. A prototype is designed under the climatological charac- 
teristics of Veracruz, Mexico, and is expected to be built and fin- 
ished at the end of this year. 


7255 (CONF-790118—, pp 339-343) Passive solar heat- 
ing and cooling in the hot humid Gulf Coast region. Meyers, 
A.C. III (Solar Energy Div., Corsicana, TX); Way, G.E. 
1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979) 

The authors have done work on the solar climatology for 
the hot humid climatic region characterized by the eastern Gulf 
Coast. This climatic information has been used to optimize passive 
heating and cooling in both the design of new structures and the 
retrofitting of existing structures. Two specific projects are report- 
ed. The first, a residence known as the Nacogdoches House, a pas- 
sive solar and energy conscious dwelling, is discussed from initial 
design concept through construction and the first year of operation. 
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The second, a passive retrofit of an 18 year old residence in Hous- 
ton, is discussed from a historical viewpoint; original design and 
load profiles, reasons for choosing the building for passive retrofit, 
and limitations of site and structure. The retrofitting sequence and 
the respective results are presented. Also data from two years of 
operation will be reviewed. For each dwelling, the results and con- 
clusions on both passive heating and cooling are specifically dis- 
cussed. 


7256 (CONF-790118—, pp 344-349) Supplemental cool- 
ing requirements of passively cooled buildings in selected 
American cities. Clark, G.; Allen, C.P. (Trinity Univ., San 
Antonio, TX). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The thermal performance, comfort conditions and supple- 
mental cooling requirements of Skytherm type passively cooled 
residences have been simulated in eleven American cities. We 
assume that these residences have wet surface enclosed roof ponds 
which are insulated from the environment whenever heat cannot be 
dissipated. For three cities we have also simulated the result of in- 
creasing the internal loads to levels characteristic of commercial 
buildings. For comparison we have also simulated the behavior of 
highly energy conserving conventional structures in the same cities. 
All simulations are based on hourly meteorological data. Our re- 
sults indicate that success of passive cooling systems is not limited 
to residential application in arid climates. Passive cooling systems 
can satisfy the sensible load of residentiai and commercial buildings 
in many humid climates as well. However, the remaining latent 
load may require significant supplemental cooling energy. Several 
alternative methods of decreasing humidity are compared. 


7257 (CONF-790118—, pp 350-354) Meteorological 
data base needed to accurately calculate passive nocturnal 
cooling. Loxsom, F.M. (Trinity Univ., San Antonio, TX). 
1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Cooling rate calculations show that using monthly average 
nocturnal meteorological data will produce an underestimate in 
nocturnal heat dissipation from a horizontal surface at low tempera- 
ture; hourly meteorological data enables a designer to more realisti- 
cally represent control mechanisms used with passive cooling sys- 
tems. Uncertainty in the estimation of monthly nocturnal averages 
of meteorological parameters from readily available monthly aver- 
age data leads to a significant uncertainty in monthly average cool- 
ing rates. 


7258 (CONF-790118—, pp 357-361) Guidelines and cri- 
teria for including passive systems in Federal solar incentive 
programs. Beyard, M.D.; Weiss, S. (PRC/Energy Analysis 
Co., McLean, VA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Specific passive guidelines and criteria are required to ensure 
that passive solar systems are included in Federal solar incentive 
programs. These guidelines must be national in scope, taking into 
consideration such factors as climatic, regional, and system diversi- 
ty. Established criteria for the guidelines include flexibility, simplic- 
ity, ease of administration, comprehensiveness and clear differenti- 
ation between passive and conventional elements. A functional ele- 
ment approach to the passive guidelines has been chosen in order to 
most effectively meet the chosen goals and criteria. With this ap- 
proach, all passive designs and elements are classified as (a) collec- 
tion apertures, (b) thermal heat storage elements or (c) distribution 
and control elements. Specific detailed criteria have been included 
with each classification to clearly define what is eligible as a pas- 
sive element and what is not in terms of placement within a struc- 
ture, relationship to other passive elements and performance char- 
acteristics. 


7259 (CONF-790118—, pp 362-366) Economic, cultural, 
and code considerations in the design an1 retrofit-installation 
of low-cost passive solar devices for residential space heating. 
Tukel, G.; Catalioto, F.; Marshall, A. (Bergen County Com- 
munity Action Program, Inc., South Hackensack, NJ). 1979. 
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From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Bergen County is comprised of seventy rural and suburban 
municipalities situated in the northeastern portion of New Jersey 
contiguous to metropolitan New York. Since 1975, the Bergen 
County Community Action Program has been training participants 
in federally subsidized employment projects (C.E.T.A.) to install 
energy conservation materials in several hundred detached, wood- 
frame residences owned by low-income families eligible for federal 
weatherization programs. An extension of this activity has been the 
design, development and retrofitting of four solar space heating de- 
vices in several dozen appropriately weatherized homes situated 
throughout the county's various urban and suburban communities. 
Considerations influencing this area of passive solar design, based 
on BCCAP’s installation experience and the decision making that 
allowed for it, are discussed in three principal areas. 


7260 (CONF-790118—, pp 367-372) Lower cost passive 
solar homes. Kieffer, B.D. (Wisconsin Dept. of Local Af- 
fairs and Development, Madison). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

he numerous technical, economic and institutional prob- 

lems that were encountered in developing a design scheme and 
construction program for single family homes to be built within the 
Farmers Home Administration (FmHa) Self-Help housing program 
in Wisconsin are discussed. Items covered are design program de- 
terminations, cost limitations, site evaluation and selection proce- 
dures, cost estimates, cost payback studies for the passive features, 
projected annual energy expenditures, FmHa marketability factors, 
design approval procedures and the training program developed for 
the specialized skills needed in the construction of passive houses. 
The construction of the prototype houses (October to December, 
1978) is documented, as are the problems encountered and the solu- 
tions developed prior to the beginning of construction. 


7261 (CONF-790118—, pp 373-376) Builder's experi- 
ence with low-cost passive homes. Thigpen, V.; Hunt, M. 
(Virginia Thigpen Design and Construction, Davis, CA). 
1979. 


From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Through the process of designing six, and building ten low- 
cost passive solar houses, we have learned what it takes to build an 
effective and efficient passive house. The house must first suit the 
needs of the intended occupant. Secondly, the scheduling of job 
progress and subcontractor responsibilities must not be substantially 
changed by the inclusion of passive solar systems. Thirdly, the 
house should cost little or no more than a comparable non-solar 
house as a result of the inclusion of passive solar. The space heating 
and cooling systems used are variations of the water wall; domestic 
water heating is done by breadbox solar water heaters. We find that 
what is needed is not a complete system which the builder must 
buy totally, but rather passive components which can be easily inte- 
grated into commonly-used plans and into standard construction 
practices. Recommendations are made for what must be done for 
solar energy use to become a reality for the largest possible number 
of residences. 


7262 (CONF-790118—, pp 377-379) Passive solar semi- 
nars for California builders. Gilleland, B.; Hunt, M.; Niland, 
P. (California Energy Commission, Sacramento). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The importance of the California production home builder to 
passive solar applications is discussed. The success of the passive 
solar seminars in educating and motivating the production home 
builders is described. 


7263 (CONF-790118—, pp 380-386) Second generation 
solar village. Nichols, W.; Nichols, §. (Communico, Inc., 
Santa Fe, NM). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

First Village is a subdivision of solar homes, with water con- 
servation and open space land planning designed to save the exist- 
ing natural topography and landscape. Each home is on five acres 


14 SOLAR ENERGY 
1409 Solar Thermal Utilization 


and the sales prices ranged from $95,000 to $170,000. Five of the 
homes were built for sale and three were built for owners. Units 
No. 1 and 2, First Village were the first solar homes built for sale 
on the open market in New Mexico. At the time we designed these 
models we had no idea of the market, or public acceptance. First 
Village was a learning experience. Passive solar technology was de- 
veloped in a real market laboratory. The effort, by necessity, has 
been interdisciplinary. Many specialists have contributed but the 
success of the project is a result of subordinating each specialty to 
our overall goal of market acceptance. The second solar village, La 
Vereda, in Santa Fe, will be a market test of passive solar as a 
viable product for the medium to small sized builder developer. 
The project is 19 passive solar homes on ten acres. The design, 
marketing, construction, and cost of the two solar villages are dis- 
cussed. (WHK) 


7264 (CONF-790118—, pp 395-402) Semi-empirical 
method for estimating the performance of direct gain passive 
solar heated buildings. Wray, W.O.; Balcomb, J.D.; McFar- 
land, R.D. (Los Alamos Scientific Lab., NM). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The SUNSPOT code for performance analysis of direct gain 
passive solar heated buildings is used to calculate the annual solar 
fraction for two representative designs in ten American cities. The 
two representative designs involve a single thermal storage mass 
configuration which is evaluated with and without night insulation. 
In both cases the solar aperture is double glazed. The results of the 
detailed thermal network calculations are then correlated using the 
monthly solar load ratio method which has already been successful- 
ly applied to the analysis of both active solar heated buildings and 
passive thermal storage wall systems. The method is based on a 
correlation between the monthly solar heating fraction and the 
monthly solar energy transmitted through the glazing aperture to 
the building’s monthly thermal load. The procedure using the 
monthly method for any location is discussed in detail. In addition, 
a table of annual performance results for 84 cities is presented, en- 
abling the designer to bypass the monthly method for these loca- 
tions. 


7265 (CONF-790118—, pp 403-409) Proposed simpli- 
fied thermal load analysis technique for Trombe wall passive 
solar heating systems. Kelbaugh, D.; Tichy, J. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

A simplified technique for performing design calculations on 
Trombe wall passive solar heating systems is proposed. The method 
is based on calculating heat backloss through the wall glazing by 
means of an empirically determined dynamic U-factor which de- 
pends on solar radiation and ambient temperature. The method en- 
ables prediction of building performance very much along the lines 
of the familiar ASHRAE methods. It is shown to yield results con- 
sistent with, but somewhat less conservative than, the LASL sim- 
plified design method. 


7266 (CONF-790118—, pp 410-414) Simple design cal- 
culation procedure for passive solar houses. Lumsdaine, M.; 
Lumsdaine, E. (New Mexico State Univ., Las Cruces). 
1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

A simplified design calculation procedure has been devel- 
oped as a useful tool for designers of passive solar houses to esti- 
mate performance and size backup equipment. The procedure, with 
supporting climatic data, has been specifically developed for New 
Mexico; however, with different climatic data input, its applicabil- 
ity can be extended to other states and/or regions. Worksheets are 
given to calculate the modified building heat loss coefficient per 
gross floor area (C/sub B//A); a table of satisfactory values of C/ 
sub B//A for well-built passive solar houses is provided as a check- 
point. Worksheets are also used to determine the building net ther- 
mal load, the solar heat gain for each passive mechanism, and the 
auxiliary load profile via the solar load ratio and solar heating frac- 
tion. The method has been compared with computer calculations 
and some operating experience and has been found to compare fa- 
vorably in overall accuracy and ease of use. Some of the solar ef- 
fectiveness factors may need to be refined through future compari- 
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son with more operating experience; the lack of published data in 
sufficient detail was found to be a handicap. 


7267 (CONF-790118—, pp 415-423) Procedure for eval- 
uating the performance of passive buildings based on the pro- 
grammable calculator simulations. Kohler, J.T.; Michal, C.J.; 
Sullivan, P.W.; Lewis, D.C. (Total Environmental Action, 
Inc., Harrisville, NH). 1979. 

From 3. national passive solar conference; San Jose, CA, 


USA (11 Jan 1979). 
A procedure for evaluating and fine tuning passive building 


designs to insure good thermal performance and acceptable tem- 
perature excursions, based on programmable calculator simulations, 
is Outlined. The procedure includes (1) preliminary design analysis 
using rules of thumb, (2) selection of design day weather and in- 
solation, (3) simulation of the building on design days using a pro- 
grammable calculator, (4) analysis and interpretation of the results, 
and (5) design strategies to correct excessive temperature swings. 
The methodology for formulating design day weather and insola- 
tion sequences is presented. A typical passive building is then simu- 
lated using TEANET, a 7-node thermal network program for TI- 
59 programmable calculators. The results are analyzed and dis- 
cussed. 


7268 (CONF-790118—, pp 424-432) Simulation of 
direct gain buildings with active rockbeds on a TI-59 pro- 
grammable calculator using TEANET. Kohler, J.T.; Sullivan, 
P.W.; Michal, C.J. (Total Environmental Action, Inc., Har- 
risville, NH). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

TEANET, a seven-node thermal network program for simu- 
lating the performance of passive systems on a TI-59 calculator, is 
shown to be useful for simulating direct gain buildings with active 
rockbeds. How to set up a thermal network for this class of forced 
convection problems is described, and the method is illustrated 
with an example problem. 


7269 (CONF-790118—, pp 433-436) Hand-held calcula- 
tor aids for passive design. Glennie, W.L. (Princeton Energy 
Group, NJ). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The numerical analysis method of two programs developed 
by Princeton Energy Group and the use of the programs in the 
design process are described. The method is essentially a two-node 
finite difference solution of the heat balance equations, but an inno- 
vative walking solution reduces the program size and operating 
time. The programs are intended for direct gain and attached sun- 
space designs, but may be used for other configurations. Compari- 
sons to measured results show good agreement. Selection of over- 
and under-heating design days is described. 


7270 (CONF-790118—, pp 437-440) Educational design 
tool for passive solar tract house designers and builders. Sub- 
barao, K. (California Energy Commission, Sacramento); 
Hunt, M.; Mahajan, S.; Shea, M. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

A simple model which retains the essential features of natu- 
ral ventilation cooling as well as solar heating of a class of passive 
systems adaptable to tract house design is developed. The model in- 
volves a thermal network with as few as two or as many as four 
nodes; its simplicity as well as its ability to handle cooling and heat- 
ing provides insight into optimal size and distribution of thermal 
mass as well as solar glazing needed for heating, and air changes 
required for nighttime ventilation cooling. Case studies using aver- 
age monthly input data are presented. The model provides mean 
indoor temperature, temperature swing and auxiliary energy use. 
Predictions from the model are compared with more sophisticated 
computer simulations as well as data on existing houses. The model 
is part of the passive solar technology development project of the 
Solar Office of the California Energy Commission involving Build- 
ers’ Seminars, the Passive Design Workbook and the recently an- 
nounced Passive Solar Design Competition; in these efforts an esti- 
mation of heating and cooling is to be done early in the design 
process by designers of widely varying backgrounds. 
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7271 (CONF-790118—, pp 448-451) Thermosiphoning 
cool pool: a natural cooling system. Crowther, K.; Melzer, B. 
(Living Systems, Winters, CA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The Cool Pool, a passive cooling system, is an evaporating, 
shaded roof pond which thermosiphons cool water into water filled 
columns within a building. The system requires no moveable insula- 
tion or supplementary energy to function. Experimental data on air 
and water temperatures, cooling performance and net radiation 
from the roof pond are presented. The theoretical contributions of 
convection, evaporation and radiation to the cooling of the roof 
pond are also discussed. 


7272 (CONF-790118—, pp 452-456) Assessment of 
rockbeds for comfort cooling in several U.S. cities. Treat, 
C.H.; Allen, C. (Trinity Univ., San Antonio, TX). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The possibility of using rockbeds for comfort cooling has 
been shown to be feasible in the arid southwest regions of the 
United States. The present study assesses the feasibility of using 
rockbeds for comfort cooling in other regions of the country as 
well. Using detailed NBSLD subroutines and an energy conserving 
conventional residence as a reference, a computer simulation deter- 
mines the amount of conventional cooling required to hold the ref- 
erence residence within the ASHRAE comfort region. The simula- 
tion, which is conducted for several cities representing a variety of 
climate types, is based on hourly meteorological data for a typical 
July in each city. A second simulation, using the same meteorologi- 
cal data, determines the fraction of the cooling which could, in- 
stead, be obtained by using a rockbed. 


7273 (CONF-790118—, pp 473-478) Water wall passive 
systems: for new and retrofit construction. Bainbridge, D.A. 
(The Passive Solar Inst., Davis, CA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Passive solar systems using water walls for storage are 
among the most effective and economical installations for natural 
heating and cooling. The principles involved are simple and 
common to most other types of passive houses. Good solar orienta- 
tion, glazing control, and placement of the water wall can yield 
very good performance. Water is almost three times more efficient 
than masonry for thermal storage per unit volume. It will typically 
cost only 2/3 as much as masonry for equivalent storage. Experi- 
ence in and around Davis, California has proved the value of water 
wall passive systems for both new and retrofit construction. Several 
different types of water walls have been built. Full cooling and 80 
to 90% natural heating have been achieved with simple and inex- 
pensive designs. The California tax credit has brought the cost of 
these houses below the cost for a standard house with mechanical 
space conditioning. 


7274 (CONF-790118—, pp 479-480) Comparative per- 
formance data from side by side tests of various waterwalls in 
a low sun climate. Maloney, T. (One Design, Inc., Winches- 
ter, VA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Los Alamos Scientific Laboratories have provided instru- 
mentation of a waterwall house in a low sun climate. This research 
facility presently contains six different configurations of waterwall 
modules which are being side by side performance tested. Data are 
collected from thirty-two continuously monitored points. Galva- 
nized steel waterwall modules are compared to glass reinforced 
polyester modules. A zinc oxide selective surface is compared to 
black and green paint. Modules containing 49, 63, 80 and 90 pounds 
of water/ft® glass are compared. Stratification is studied in vertical- 
ly stacked horizontal modules and compared to a more convention- 
al vertical configuration. Further configurations will be installed 
and studied in this ongoing program. 


7275 (CONF-790118—, pp 481-486) Self-insulating 
water wall: a passive solar module for heating and cooling. 
Hopman, F. (Taos Solar Energy Association, NM). 1979. 
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From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The self-insulating water wall is a passive architectural 
module designed to modify the temperature of a structure or to 
heat water for domestic or commercial use. Its extreme simplicity 
of design makes it adaptable and cost-effective. The device has no 
moving parts, but performs the functions of both a water wall and 
passively controlled movable insulation. Consequently, the self-insu- 
lating water wall provides the following functions: in the heating 
mode it collects solar heat, convects the heat transfer fluid into 
storage, prevents reverse convection at night, radiates to the interi- 
or of the house and insulates the south side of the tank which also 
insulates the south side of the house. In the cooling mode the stor- 
age side of the tank becomes a heat sink for the building during the 
day. The valve allows convection at night time and consequent ra- 
diation of heat to the night environment. The insulation becomes 
effective during the static daytime phase, preventing radiation from 
entering the tank or the south wall of the building. Comparative 
tests of this system with a water wall indicate favorable efficiencies 
for the self-insulating water wall in the heating and cooling modes. 
Further research and refinement is in order. 


7276 (CONF-790118—, pp 495-502) Natural energy 
design by intuitive wisdom. Aitken, D.W. (San Jose State 
Univ., CA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The thesis is advanced that the source of passive solar design 
wisdom spans all human history and crosses all life forms, allowing 
us to find a spectacularly efficient basis for our current solar home 
design work in our human heritage from centuries ago and a 
common foundation for our design solutions in the efforts of both 
human and nonhuman life. To the extent that evidence is appropri- 
ate to an inherently esoteric thesis, examples are given of remark- 
able natural energy design by ants, termites, bees, birds and native 
Americans, with extrapolations to underscore parallels with. con- 
temporary solar home designers. Human intelligence does not seem 
to be as great a factor as intuitive wisdom, by which human intu- 
ition and animal instinct merge indistinguishably. The contempo- 
rary solar architect is discussed in light of this analysis. 


7277 (CONF-790118—, pp 508-511) Historical and in- 
ternational perspective for passive solar heating and cooling. 
Yellott, J.1. (Arizona State Univ., Tempe). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Uses of the sun's radiant energy for space heating and appli- 
cations of nocturnal phenomenon for producing cooling are very 
ancient. Prehistoric man generally sought a cave with a south- 
facing opening to provide some relief from the bitter cold of winter 
and the Greek philosophers taught the basic principles of building 
orientation in climates which were uncomfortably hot in summer 
and chillingly cold in winter. A detailed review of historical as- 
pects of passive temperature control was given by the writer at the 
1978 Conference in Philadelphia following an earlier presentation 
of a performance analysis of selected passive buildings at the 1977 
Summer Annual ASHRAE meeting. The purpose of the present 
paper is to take a brief look at recent developments in passive solar 
heating and cooling in the US and abroad and to report on some 
developments which appear to have received inadequate attention 
during the past several years. 


7278 (CONF-790118—, pp 512-517) Natural solar cool- 
ing. Wright, D. (SEAgroup, The Sea Ranch, CA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

A method of classifying passive solar cooling types is out- 
lined. The method is compatible with the presently accepted classi- 
fication method of passive solar heating. Examples of recent designs 
are included to illustrate several passive cooling techniques. 


7279 (CONF-790118—, pp 518-524) Solar hot air bal- 
loons. Morris, W.S. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

While flying objects have always been fascinating, passive 
solar flying objects seem almost magical. Herein is described a solar 
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balloon built by the author, launched in New Mexico, and recov- 
ered in Oklahoma. Design calculations for several different possible 
solar balloons are presented, and attempts by others described. 


7280 (CONF-790118—, pp 527-530) Performance anal- 
ysis of a louver window system and rockbed under slab. 
Calthorpe, P.; Hans, G. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The major features of the louver window system are a verti- 
cally (rather than horizontally) charged rock bed under slab, and a 
venetian-blind-in-window collector. The charging cycle operates on 
sunny winter days. The venetian blinds, black on top, are set to 
absorb maximum sunlight and a thermostatically triggered 1200 to 
1500 CFM four speed fan draws air through the window cavity 
containing the blinds. When the air in the window reaches 100 de- 
grees, the fan circulates air from the window directly to a rock bed 
below a 3 inch floor slab via a continuous intake plenum at the base 
of the windows and a manifold of 4 inch diameter drainpipe 2 feet 
on center over the top of the rock bed. The rock bed consists of 24 
inches of 3/8 inch river rock. The air passes downward through 
the rock to an identical manifold below, into an exhaust plenum, 
and back to the room at approximately 60 degrees. Picking up any 
excess heat in the room, this air enters the top of the louver 
window and cycles again. The discharge cycle is fully passive. The 
rocks heat the concrete slab above, making it an effective radiant 
heat source at approximately 80 degrees. There is a back draft 
damper which prevents any thermosyphoning back up the window. 
System performance is discussed. 


7281 (CONF-790118—, pp 531-534) Farallones test 
cabin data package. Lieberman, B. (Berkeley Solar Group, 
CA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

A three month hourly temperature record of passive solar 
performance in five light-frame cabins has been assembled into a 
printed and a computer readable data package for computer algo- 
rithm evaluation and comparative analysis. 


7282 (CONF-790118—, pp 535-540) Hybrid passive re- 
search on a frame stucco dwelling. Wessling, F.C. (Wessling 
Consulting, Albuquerque, NM). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan i979). 

Four retrofit hybrid solar modules were built and tested 
while they supplied energy to a frame stucco dwelling in Albuquer- 
que, NM. Fan flow rates were measured and energies consumed by 
the modules were recorded. Discussions of temperatures measured, 
thermal storage, ventilation rates, and energies were included for 
the four modules which were: a rock bed storage without solar 
panels, a perforated Trombe wall, an iron oxide storage wall, and a 
direct gain reference room. 


7283 (CONF-790118—, pp 541-546) Performance of 
HUD solar demonstration program instrumented passive 
houses. Dubin, F.S.; Tucker, G.T. (Dubin-Bloome Asso- 
ciates, New York, NY). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

There are five fully instrumented passive buildings in the 
HUD Solar Demonstration Program which are on line and produc- 
ing performance data. Results of this data are presented, with spe- 
cial attention to documented system problems and to the effective- 
ness of various heat storage components. Major problems discussed 
are (1) lack of movable insulation for glazing; (2) summer overheat- 
ing; and (3) heat distribution problems. 


7284 (CONF-790118—, pp 553-560) Low cost perform- 
ance testing procedures for a passive solar retrofit. Schramm, 
D. (Univ. of Wisconsin, Madison). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

In order to study the potential for remodeling existing struc- 
tures for passive solar utilization in a clirmate with severe winters, 
an experimental studio-office has been built near Madison, Wiscon- 
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sin. To accomplish the passive solar remodeling, a glazing material 
was extended from the eave of the existing building to a wood base 
on the ground along the building's southern face. A sunspace was 
thus formed, triangular in cross-section so that the glazing material 
follows the line of the existing roof to the ground at approximately 
a 45° angle with the horizontal. Costs for the retrofit materials are 
discussed. The remodeling was substantially complete in October, 
1977. Winter temperatures have been measured twice daily from 
November 12, 1977. Readings were taken of outside temperature, 
inside ambient temperature, and air temperature in the sunspace en- 
closed by each glazing material. A method is described using these 
temperature data to calculate a total building heating load and the 
percentage of that load supplied from the passive solar retrofit. 
Measured temperature swings are also reported. Improved instru- 
mentation installed for the second heating season provides com- 
parative environmental data. Minimum-maximum thermometers 
were installed adjacent to the original thermometers in October 
1978. Data generated from each measurement system are used to 
calculate total thermal and percentage solar load and the results are 
compared. Either system provides adequate information for testing 
the performance a sunspace retrofit. 


7285 (CONF-790118—, pp 563-566) Thermal balance 
and transfer in solar greenhouses. Five years of design evolu- 
tion. Speed, R.S. (Solar Technology Corp., Denver, CO). 
1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Design concepts related to thermal balances and transfer in 
solar greenhouses are presented. Geometries, insulation and glazing 
techniques will be considered. Concepts related to thermal transfer 
which will be considered include: active/passive, thermal transfer 
and storage, cooling and ventilation, and transfer to attached struc- 
tures. 


7286 (CONF-790118—, pp 567-571) Application of a 
sunspace and solar enhanced ventilator to a 19th century resi- 
dence. Abrams, D.W. (Georgia Inst. of Tech., Atlanta); 
Bussey, A.D. 1979. 

From 3. national passive solar conference; San Jose, CA, 


USA (11 Jan 1979). 
America’s turn of the century urban homes constitute a 


unique environment for the application of passive solar devices. A 
feature of nearly every US city, these older dwellings offer a spe- 
cial set of design problems and opportunities. The retrofit of a 
second story sunspace and a solar chimney to one such Atlanta 
residence is discussed. Basic facets of design, construction and oper- 
ation precede a discussion of opportunities for wider usage. 


7287 (CONF-790118—, pp 572-576) Designing a solar 
greenhouse to survive extreme winter conditions. MacKinnon, 
D.J. (Tri-Solar Enterprises, Flagstaff, AZ). 1979. 

From 3. national passive solar conference; San Jose, CA, 


USA (11 Jan 1979). 

Using a stochastic approach for the prediction of the fre- 
quency and duration of clear, partly cloudy, and cloudy periods of 
weather as well as associated climatic data for normal mean tem- 
perature, normal extreme temperature and mean winds, a math- 
ematical model is developed which yields values for the thermal 
mass and insulation required by a greenhouse at any location in the 
United States in order for it to achieve a high probability of never 
having interior temperatures drop below 40F during any winter. 


7288 (CONF-790118—, pp 577-581) Solar greenhouse 
in western Washington: theory and practice. Straub, D.; Har- 
rison, P. (Ecotope Group, Seattle, WA). 1979. 

From 3. national passive solar conference; San Jose, CA, 


USA (11 Jan 1979). 
A finite difference model is developed from and tested 


against data collected at an ongoing solar greenhouse research proj- 
ect. This model is driven by weather data taken at the western 
Washington research site and used to compare a greenhouse and a 
solar greenhouse. The solar greenhouse is shown to have signifi- 
cantly better performance. 


7289 (CONF-790118—, pp 582-588) Double box sun 
space. Garrison, M. (Univ. of Texas, Austin). 1979. 
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From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The design, operation, and performance of the passive solar 
building in Austin, Texas, are described. The $14,600, 900 sq ft 
structure is 3 stories high, it stands 30 feet high and has 400 sq ft of 
south facing glass. The volume of the inner box is 1500 cubic feet, 
the outer box is 8500 cf, and the heat storage under floor plenum is 
1500 cf. There is 23 tons of adobe and concrete mass located inside 
the first floor and insulated on the outside with styrene. There are 
104 probes located throughout the structure, to feed data once an 
hour to a solid state data logger and microprocessor. The air loops 
within the structure by natural convection are augmented by two 
1/70 h.p. thermostatically controlled duct fans at 425 cfm. There is 
a 10,000 cfm, 1/3 h.p. attic fan located in the roof cupola to pro- 
vide backup cooling. Backup heating can be provided by a wood 
burning heater stove located at the first floor. The combination of 
the passive systems is designed to supply 100% of the winter heat- 
ing load and all the summer sensible heat cooling load. The summer 
latent load requires dehumidification and accounts for 40% of the 
summer cooling load. 


7290 (CONF-790118—, pp 589-593) Passive solar retro- 
fit: downtown Sacramento, California. Burton, J.; Reiss, J.; 
Nelson, L. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

An existing home located in urban Sacramento has been re- 
trofitted with passive solar design features which include an at- 
tached solar greenhouse and a passive (two tank) solar water 
heater. An induced ventilation cooling system utilizing two thermal 
chimneys is scheduled to be installed in the Spring 1979. Recycled 
and low cost materials are utilized wherever possible in order to 
demonstrate that practical passive solar energy design modifications 
can be retrofitted onto existing buildings at a reasonable price. Pas- 
sive solar energy design modifications can enhance the overall ap- 
pearance of existing buildings while increasing their function, ther- 
mal performance and market value. This project demonstrates that 
practical passive solar systems are available for existing homes. 


7291 (CONF-790118—, pp 597-602) Recent design and 
performance data for the hybrid Clearview Solar Collector 


system. Peck, J.F.; Thompson, T.L.; Kessler, H.J.; Hodges, 
C.N. (Univ. of Arizona, Tucson). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The hybrid ClearView Solar Collector has been built into 
two new houses and retrofitted onto three existing houses in 
Tucson, Arizona. Heat from the automatically controlled, site-built, 
wall-mounted, transparent hot air solar collector is stored primarily 
in the mass of each house. Predicted performance is calculated 
using a heat loss analysis which has been programmed into a TI-59 
programmable calculator. This interactive calculator program, 
which is suitable for hybrid and passive solar homes, allows predic- 
tion of intrinsic passive interior temperatures as well as the number 
of ClearView Solar Collector panels necessary to achieve a desired 
temperature difference between average inside and average outside 
temperatures. It is verified based on performance data obtained 
from these homes during the winters of 1977 to 78 and 1978 to 79. 
The process of introducing this solar heating system to tract home- 
builders, as well as some design details are also discussed. 


7292 (CONF-790118—, pp 603-604) Preliminary results 
from performance measurements of a passive house in Stock- 
ton, CA. Wexler, A.; Wilcox, B. (Berkeley Solar Group, 
CA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The Pacific Gas and Electric Company has sponsored the 
construction of various solar houses in Northern California. Among 
them is a passively heated and cooled house in Stockton designed 
by Glen Mortensen. Through PG & E, the Electric Power Re- 
search Institute has provided funding to Berkeley Solar Group to 
monitor the performance of the house. The heating and cooling 
systems in the house, the monitoring equipment used, and the re- 
sults of the first month of data collection are discussed. 
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7293 (CONF-790118—, pp 606-612) Suncatcher moni- 
toring and performance evaluation project. Maeda, B.; Anson, 
— P. (Davis Alternative Tech. Associates, CA). 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

D.A.T.A. is conducting an intensive microcomputer based 
energy monitoring project on a passively heated and cooled resi- 
dence in Davis, California. The Suncatcher passive design uses an 
aluminum roof surface to reflect additional sunlight through clere- 
story windows onto a water Trombe collector. Heating is accom- 
plished by both direct gain through windows and by absorption 
onto the vertical, water-filled steel tubes. Cooling is provided by 
nocturnal ventilation of the tubes via cross-ventilation and clere- 
story venting. The building performance was estimated in the 
design phase by both a simplified method and an hourly simulation. 
In the monitoring phase, measured data are provided by nearly 75 
sensors located in the cross-sectional building elements, interior 
spaces, appliances, and in the ambient environment. This data is 
compared with the design calculation tools. 


7294 (CONF-790118—, pp 613-615) Minimal passive 
designs for mild California climates. Conforti, V. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Minimal design changes suitable to mass market subdivision 
housing can offer high performance passive heating and cooling 
systems in mild climates. The systems rely on highly insulated 
weather skin and window systems, relatively small patio door south 
glass areas, high density double sheetrock partitions and ceiling 
thermal mass, 10’ ceiling heights to allow comfortable heat stratifi- 
cation for storage leading, and single level floor plans which allow 
for convective air flows through large areas, varying lot orienta- 
tions, and minimal neighbor shading. Cooling is based on night 
venting, large thermosyphoning attic spaces, heat stratification at 
high ceilings and attic, and shade controls, plus thermal mass ef- 
fects. One retrofit 1901 farmhouse with completed cooling systems 
(heating under construction), plus three other hybrid projects dem- 
onstrating various subsystem performance are discussed. Energy 
calculations and a simplified mortgage vs fuel bill economics justifi- 
cation are included. 


7295 (CONF-790118—, pp 616-619) Retrofitting a 1910 
California bungalow. Haggard, K. (California Polytechnic 
State Univ., San Luis Obispo); Cooper, P. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The architectural remodeling and passive retrofitting of a 
1910 California bungalow using three passive solar techniques are 
descr:bed. Discussed are the historical and regional context and the 
technical means used. 


7296 (CONF-790118—, pp 620) Passive solar systems: 
the natural energy home. Baker, D. (Natural Energy Appli- 
cations, La Crescenta, CA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

A natural energy home in the San Gabriel Mountains near 
Los Angeles is described. The 400 square foot structure is com- 
prised of 8’ x 8’ rooms for the children, a 4’ x 8’ sleeping loft and 
storage room for the parents, a 48 square foot bath and a 208 
square foot combination living and kitchen area. There are no win- 
dows in the north side and the structure is dug into the hillside, 
taking advantage of the earth’s thermal sink. The majority of the 
glazing on this house is southfacing, allowing the winter insolation 
to be absorbed by the adobe tile floor. The home is heated and 
cooled by a 100 square foot roof pond, hand-crafted of galvanized 
steel water trays located between wood joists, 24 inches on center. 
The insulated cover for this system works by a hand crank and acts 
as an adjustable reflector in the heating mode. The domestic hot 
water runs on 40 square feet of solar panels thermosyphoning into a 
20 gallon tank. 


7297 (CONF-790118—, pp 623-625) Low-cost passive 
solar water heater. Golder, J.C. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 
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The development, construction, testing and evaluation of « 
passive, solar water heater designed to meet the needs of low- 
income households are described. Criteria to be met included low 
cost, no auxiliary power or thermosiphon head requirements, cass 
retrofit, built-in back-up capabilities, and uncomplicated cor struc- 
tion using standard and recycled materials. The final design uses « 
recycled water heater as both collector and storage and a manuully 
operated flexible cover as daytime reflector and nighttime insul.tor 
This capsule collector can be built in a modest home workshop by 
a person with limited skills for as little as $30 materials cost. Test 
data are interpreted to determine collector efficiency, optimal oper- 
ational times, and heat losses. The degree of success in meeting the 
design criteria as well as the future plans for the development of 
the capsule collector are discussed. The collector is evaluated for 
performance, durability, ease of operation and fabrication, and cost 


7298 (CONF-790118—, pp 626-629) Earth integrated 
design- the Remington residence: the construction experience. 
— R. (Sunspace Designer/Builder, Burnsville, NC). 

From 3. national passive solar conference; San Jose. CA. 
USA (11 Jan 1979). 

Sunspace constructed the Remington residence in the fall of 
1977. The 1700 square foot house provided a unique construction 
experience with stepped ceilings, 500 square foot skylight. pres- 
tressed concrete plank roof, over 6000 masonry units including 
fluted block, 135 yards of concrete, exterior insulation. a special 
rubber-based water proofing, a new 3/4” thick nylon open weave 
mesh drainage system, and a four mode heating and cooling system 
Siting, materials handling on a ciosed site, financing, climatic inter- 
face calculation, passive design, actual monitoring of systems per- 
formance and costs were all important considerations on this proj- 
ect. 


7299 (CONF-790118—, pp 630-633) Earth-berm, wood 
foundation passive solar home in Kent, Ohio. Kremers, J.A. 
(Kent State Univ., Munroe Falls, OH). 1979. 

From 3. national passive solar conference: San Jose. CA. 
USA (11 Jan 1979). 

An earth-berm residence designed to conserve operating 
heat energy through below ground surface exterior walls and mini- 
mal glass has been constructed by Huth-Westwood Builders in 
Kent, Ohio. It features a center, glass-covered atrium to compen- 
sate for the minimal exterior glass and a wood foundation system 
utilized throughout for ease of construction and quality of environ- 
ment. A conventional electric cooling and gas-fired heating system 
serves the home. An underground fresh air intake system is de- 
signed to cool the atrium. Public response has been very good and 
considerable interest and favor developed. Cooling is effective. but 
operation requirements have been minimal as construction wis 
completed in August, 1978. Heating has been maintained at 59 to 
65°F minimum without the gas-fired balancing system. 


7300 (CONF-790118—, pp 634-635) Solatrium/6 and 
Solatrium/7. BruinsSlot, R. (Sun House Design, Occidental. 
CA). 1979. 

From 3. national passive solar conference: San Jose. CA 
USA (11 Jan 1979). 

Experience in building Solatrium/6 and Solatrium/7 is brict- 
ly described. Solatrium/6 and Solatrium/7 are two energy conser 
ing houses employing direct solar gain heating systems at Bodey. 
Harbour Estates in Bodega Bay, California. The project received 
grant from the HUD Cycle 3 Program. (WHK) 


7301 (CONF-790118—, pp 636-639) Passive energy 
overlooks to view nuclear power plants. Finkell, D.R. (Ten- 
nessee Valley Authority, Knoxville). 1979. 

From 3. national passive solar conference: San Jose. CA. 
USA (11 Jan 1979). 

The Tennessee Valley Authority, under the leadership of 
Chairman S. David Freeman, is increasing its emphasis on energy 
conservation through appropriate technology. The design of pis 
sive overlooks for public viewing of the nuclear power plants is a 
reflection of the current dilemma. The design of the Hartsville 
Overlook and the emergence of a low technology design philos- 
ophy for all public viewing facilities at TVA are reviewed. Energy 
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conservation as an alternative to increased power production is also 
discussed. 


7302 (CONF-790118—, pp 643-647) Performance of a 
low-cost owner-built home using vertical solar louvers. Bier, 
J. (Ferrum Coll., VA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

An owner-built passive solar home incorporating vertical 
solar louvers to moderate the temperature and store some of the in- 
coming solar energy is described and evaluated. 


7303 (CONF-790118—, pp 648-651) Wauford residence 
utilities analysis. Barth, W. (Barth and Ramsbottom, Inc., 
Knoxville, TN). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979) 

An analysis is given of a 1500 sq ft 3 bedroom residence near 
Knoxville, Tennessee, with many energy conscious features includ- 
ing minimum surface to volume ratio, attached solar greenhouse, 
Trombe wall, heat pump backup, R19 walls, R30 roof, double glaz- 
ing throughout, and solar domestic water heater. Analysis will 
cover the period from occupancy (April 1978) to conference date 
(January 1979). It will include a comparison between energy con- 
sumption records and theoretical calculations utilizing the NESCA 
Manual J Load Calculation plus the LASL method developed by 
Balcomb, et al. An attempt has been made to develop a predictive 
method using minimum time, no computer backup, no expensive in- 
strumentation, and locally available weather data. It is envisioned 
that such a method could be integrated into the existing homebuild- 
ing industry 


7304 (CONF-790118—, pp 652-655) Patoka Nature 
Center: a direct gain, passive solar building in southern Indi- 
ana. Moore, F. (Miami Univ., Oxford, OH). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979) 

The Nature Center is a 3200 sq ft public building designed 
by the author, presently under construction and scheduled for com- 
pletion in May 1979. The building's design includes an A-frame 
type roof with the south 1530 sq ft 60° roof slope double glazed 
with movable Beadwall insulation. This slope is fabricated using 
standard greenhouse components to form the Beadwall envelope. A 
commercially available acoustical tile (with mirror-finish aluminized 
polyester film) is used on the north ceiling slope to reflect insola- 
tion to the thermal floor mass, minimizing diffuse ceiling reflection 
back through the south glass. Interior partitions formed by rows of 
fiberglass provide additional insolated thermal storage. 


7305 (CONF-790118—, pp 656-658) Solar heated 
broiler house - Cumming, Georgia. Giles, J.P.; Mattison, R.B. 
(Georgia Inst. of Tech., Atlanta). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979) 

A passive solar heated chicken growout house has been in 
peration since September 1976. The system was designed at the 
Georgia Tech Engineering Experiment Station and built on a 
broiler farm near Cumming. Georgia, in the spring of 1976. The 
63.m \ 4.9m solar collector consists mainly of a layer of black 
painted rocks on a hillside beside the poultry house. Ultraviolet 
treated 6-mil polyethylene is wrapped around 2.44m x 2.44m 
wooden frames which cover the rock bed. The top of the collector 
is below the level of the poultry house floor providing warm air 
flow into the house via thirteen, 20cm diameter concrete pipes. 
Operational data have been recorded during two heating seasons. 
Performance of the system is encouraging despite initial problems 

ith rat nests in the concrete air ducts. Samples of the polyethylene 
vlazing bave been tested for percent solar transmittance to deter- 
mine the degradation of transmittance with exposure 


7306 (CONF-790118—, pp 659-665) Preliminary per- 
formance results for a focusing roof aperture, water wall, and 
direct gain combination passive solar heating system: Geisel 
residence. Fraker, H.; Lindsey, L. (Princeton Energy 
Group. NJ). 1979 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979) 
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Two months of performance results for a focusing roof aper- 
ture, water wall and direct gain combination passive solar heating 
system are compared to predicted performance. Actual add-on con- 
struction costs of the solar components are reported in detail. Les- 
sons learned from the early performance assessment are discussed, 
and also the potential benefit of passive thermal storage for off-peak 
electric use in dwellings is suggested. 


7307 (CONF-790118—, pp 669-673) Analysis of two 
years of temperature records for a totally passive solar green- 
house in Flagstaff, Arizona. MacKinnon, D.J. (Tri-Solar En- 
terprises, Flagstaff, AZ). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

From May 1976 to July 1978, virtually complete records of 
daily high and low temperatures inside and outside a totally passive 
solar greenhouse in Flagstaff, Arizona, were made. The long term 
data show the effects of different heat storage mass, of long cloudy 
periods followed by extreme cold, of consecutive series of cloudy 
days followed by cold, clear nights, and of the cooling potential 
during the summer. The Flagstaff greenhouse shows remarkable 
temperature stability with 80% of the daily temperature extremes 
during the two year period between SOF and 85F at plant level. 


7308 (CONF-790118—, pp 674-677) Thermal perform- 
ance of a totally passive solar greenhouse in Flagstaff, AZ. 
Welch, J.H. (Arizona State Univ., Tempe); Olson, K.R.; 
MacKinnon, D.J. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The thermal performance of Rodale’s totally passive solar 
greenhouse in Flagstaff, Arizona, was monitored during the winter 
and spring of 1978. The results show that the greenhouse interior 
temperature remained 30F to 40F above ambient in winter and 20F 
to 30F in spring, never dropping below 40F. Temperatures at plant 
level stayed between SOF and 85F for the majority of the winter 
and spring. Water storage along the side walls and ground storage, 
even though not significantly illuminated by the sun, provided 50 
percent of the total stored energy. Relatively small, water-filled 
containers in a tight fitting wall are shown to be a very effective 
storage element. And finally, shading within the Flagstaff green- 
house which increases as the sun rises toward a summer position 
shows no adverse effects on greenhouse temperatures, but creates 
reduced growth in plants. 


7309 (CONF-790118—, pp 678-682) Performance of at- 
tached solar greenhouses in the Ozarks. Skiles, A. (Ozark 
Inst., Eureka Springs, AR). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Solar greenhouses have been built onto the homes of three 
families living in Northwest Arkansas. Each greenhouse is being 
monitored to determine its heat and food producing capabilities in 
the Ozark bio-region. Data obtained will help develop a greenhouse 
which is low-cost, simple to construct, convenient to use, both 
heat- and food-producing, made from locally acquired materials, 
and easily adapted to most homes. 


7310 (CONF-790118—, pp 683-687) Operating results 
of a community solar greenhouse. Jachne, D. (Univ. of Mas- 
sachusetts, Amherst). 1979. 

From 3. national passive solar conference; San Jose, CA. 
USA (11 Jan 1979). 

The structural, thermal and community aspects of a 1,025 sq 
ft community solar greenhouse project in Leominster, MA, are re- 
ported. Structural innovations include: use of Electrical Metal 
Tubing (EMT) as a glazing support, a three-mode, manually-con- 
trolled air/rock storage system, and a manually-operated, accor- 
dian-fold type movable thermal shutter system. The thermal per- 
formance over 50 days of early winter indicates that the greenhouse 
maintains a minimum of 25°F above ambient minimum, on the 
average, using Only passive storage in water-filled drums. The com- 
munity and horticultural aspects of the project have been problem- 
atic to date. Causes and solutions are suggested. 
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7311 (CONF-790118—, pp 688-690) Commercial grow- 
ers greenhouse at the Hidden Springs Nursery, Cookeville, 
Tennessee. McGowan, T.F. (Georgia Inst. of Tech., Atlan- 
ta). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979) 

When a commercial nursery operation decided to move from 
Georgia to Tennessee, they wanted to build a greenhouse which 
would supply much of its own heat without high cost and mainte- 
nance. Thermal analyses of three greenhouse plans found one to 
have the highest ratio of radiant gain to convective heat loss and 
this was used by the architect to design the entire structure. Design 
work was accomplished during the winter of 75 to 76, and con- 
struction was finished in time for operation in the winter of 77 to 
78. Design, operation, and performance of the solar greenhouse are 
described. 


7312 (CONF-790118—, pp 691-696) Applications of the 
pivoted-reflector-insulator within an optical cover. Maes, R.E. 
(Environmental Research Inst. of Michigan, Ann Arbor); 
Kauth, R.J.; McCoy, J.L. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

A general discussion of possible applications of the pivoted- 
reflector-insulator (PRI) within an optical cover including hot 
water heating, retrofit home heating, grain drying, low-grade indus- 
trial heat sources and passive homes is given. Cooling aspects are 
also presented where appropriate. The initial application of the PRI 
within an optical cover to a large scale northern climate solar 
garden is discussed. A 6000 ft? greenhouse was designed, construct- 
ed and operated throughout a Michigan winter where subzero tem- 
peratures are common during January. In one half of the garden, a 
frost-free growing environment was maintained with no added heat, 
and in the other half of the garden, a warm crop environment was 
maintained by adding supplemental heat. In the heated portion, the 
heat requirement was approximately one-sixth of that required by a 
conventional greenhouse. Design data and operational results are 
presented. Current modifications, including the use of a transparent 
water ceiling are also discussed 


7313 (CONF-790118—, pp 699-700) Passive solar heat- 
ing applications in a commercial building. Hansen, M. 
(Hansen Construction Co., AlSuquerque, NM). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Two new passive solar heated buildings at the Benedictine 
Monastery in Pecos, New Mexico, are described. These buildings 
were designed to function as motels for the Monastery guests. Two 
passive solar systems are incorporated in the design, drumwall and 
skylights. The use of the buildings by weekend guests has made it 
necessary to automate the operation of the solar system as much as 
possible. Passive and active moveable insulation is used throughout 
the buildings. Some data have been collected and described. 


7314 (CONF-790118—, pp 701-702) Hybrid solar 
heated residence with integrated solar greenhouse in central 
Mainc. Strong, S.J.; Serdy, J.G. (Solar Design Associates, 
Canton, MA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979) 

A hybrid solar heated residence designed for a northern cli- 
mate and constructed in central Maine is described. 


7315 (CONF-790118—, pp 703-706) Simple modifica- 
tions of current building practice applied to the construction 
of a solar assisted super-insulated house. Robinson, D.A. 
(Mid-American Solar Energy Center, Eagan, MN). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The theory and practice involved in the construction of a 
life-cycle insulated solar heated residential structure indicate that 
simple modifications to current building practice can be used to 
reduce dramatically annual energy consumption in residential build- 
ings. The use of intensive fixed insulation and minimum uninsulated 
window area to reduce conduction heat losses and careful sealing 
to reduce infiltration heat losses has resulted in a house with a total 
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heat load of 2.3 Btu per ft? per degree day, and an infiltration rate 
of .12 air changes per hour. The direct solar gain heating fraction. 
summer and winter ventilation techniques, and the time constant 
and temperature control of the house are discussed. 


7316 (CONF-790118—, pp 707) Passive solar experi- 
ence of a carpenter-builder. Booth, D. (Community Builders, 
Canterbury, NH). 1979. 

From 3. national passive solar conference; San Jose. CA. 
USA (11 Jan 1979). 

Brief descriptions are given of seven houses incorporating 
various types of passive solar heating systems and energy conserv- 
ing features. The builder is Community Builders, Canterbury. New 
Hampshire. (WHK) 


7317 (CONF-790118—, pp 708-712) Solutions to energy 
conservation in northern climates. Tymura, E.J. (Tymura So- 
lardesigns, Thunder Bay, Ontario). 1979. 

From 3. national passive solar conference; San Jose. CA 
USA (11 Jan 1979). 

Energy conservation is now being approached through care- 
ful consideration of climatic conditions and siting. Mean annual 
ground temperature in relation to mean annual air temperature: heat 
loss through conventional basements; artificial and natural (earth) 
insulative properties; passive and active solar heating systems; and 
design in response to immediate site conditions are discussed here 
as design elements that must be important considerations of valid 
architectural solutions. These principles have been applied in the 
design of the Tymura Solar-heated residence located in northwest- 
ern Ontario, Canada. The Thunder Bay location proves ideal claim- 
ing 10,500 Fahrenheit heating degree days per year and 2.162 aver- 
age hours of yearly sunshine with 738 of these occurring during the 
extreme heating season, from October to April. Demonstrating a 
combination of passive and active space and water heating and par- 
tially underground construction, the completed residence is calcu- 
lated to save up to 90% of its annual heating requirements. 


7318 (CONF-790118—, pp 713-719) Passive perform- 
ance of the Saskatchewan Conservation House. Besant, R.W.; 
Dumont, R.S.; Schoenau, G.J. 1979. 

From 3. national passive solar conference; San Jose. CA. 
USA (11 Jan 1979). 

The Saskatchewan Conservation House, located in Regina. 
Canada, is a 100% solar heated residence which is primarily heated 
by passive solar gain and by internal heat generation from normal 
electricity usage and people. Regina (latitude 50 degrees 30’) has an 
annual heating degree-day factor of 6003 degrees C-days (10806 de 
grees F-days). The residence, completed in December 1977, incor- 
porates a tightly sealed envelope. a novel air-to-air heat exchanger. 
insulation levels (walls 7.3°cm*/W (R40), ceiiing 10.6°cm?/W 
(R60), floor 5.4°cm?/W (R28) that greatly exceed current stand- 
ards, sun-oriented windows, and insulating shutters on all the win- 
dows. On an annual basis, the space heat requirement for the dwell- 
ing over and above the passive gain and internal generation 
amounts to 5.1 Gigajoules per year (4.9 million Btu per year). At 
current electricity prices in Regina, this requirement could be sup- 
plied for $31 per year. For average year conditions, approximately 
44 percent of the total space heat required is provided by passive 
solar gains, 41 percent is provided by internal gains, and the re- 
maining portion is provided by an active solar system with 17.8 sq 
m of vacuum tube collectors. 


7319 (CONF-790118—, pp 731-734) Operational night- 
sky cooling. Juchau, B. (Tandem, Inc., Davis. CA). 1979. 

From 3. national passive solar conference: San Jose. CA. 
USA (11 Jan 1979). 

A hybrid nocturnal radiative cooling system has been built 
in a series of buildings by a central California builder. Non-rigorous 
observation of the system in a hot climate is described using a 
short, narrative form. Utilizing the components of the active winter 
heating system, i.e.. fiberglas collectors and radiant floor slab. the 
system is operated nightly to chill water which then is circulated 
through the slab. Subjective descriptions of the comfort provided 
and how to modulate it are documented. Design and implementa- 
tion difficulties are described and resolved. A hot summer provided 
heavy testing for the two main homes. Without back-up cooling. 
both remained comfortable approximately 95% of the cooling 
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season. Some research into the effects of various glazing materials 
was conducted and is mentioned briefly. The empirical results are 
positive enough to warrant commercial investment as illustrated by 
nine subsequently completed buildings and large-scale production as 
is planned for early spring 1979. 


7320 (CONF-790118—, pp 735-738) Textiles selected 
for use with passive solar energy. Guerin, D.A. (Miami 
Univ., Oxford, OH). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The use of passive solar energy for space heating will have a 
large impact on selection of interior textiles. The interior designer 
must evaluate the textiles presently on the market and determine 
those fibers and fabric constructions which are most resistant to 
direct sunlight. In order to competently use the textiles currently 
available, the designer must have knowledge of fiber properties. 
Discussed in the text are the properties that are important to con- 
sider when determining energy efficiency of a textile. To help the 
designer evaluate these features more competently, a table in the 
text lists the textile fibers determined by the researcher to be most 
appropriate for use with direct sunlight. It is from this table the de- 
signer can evaluate each fiber and make a decision relating the ap- 
propriate textiles to each design situation. 


7321 (CONF-790118—, pp 741-745) Lumsdaine solar 
house: summer and winter data and experience. Lumsdaine, 
E.: Lumsdaine, M. (New Mexico State Univ., Las Cruces). 
1979 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979) 

Data on the Lumsdaine passive solar house are given for its 
first half year of operation (July through December 1978). Typical 
thermocouple data for July and August are given. It took about 
one month in the summe: for the house to reach proper operating 
conditions. But even when air temperatures in the house were in 
the 80's. the house did not feel hot, because of body radiation to 
the cooler floor. Winter data were measured with infrared and reg- 
ular thermometers; maximum daily temperature swing in December 
was 12°F. and the largest temperature drop over a 24-hour span 
was 4°F. Relative humidity in the house has been around 50 to 55 
percent. Average monthly energy consumption for this 2730-ft? 
house with seven occupants has been 926 kWh/month. Also, sim- 
plified design calculations are compared with computer calculations 
and actual operating experience 


7322 (CONF-790118—, pp 746-749) Direct gain studio 
with wood hydronic back-up coupled to thermal siphoning 
breadbox water heater. Miller, R.S. (Harmony Environmen- 
tal Services, Forestville, CA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979) 

The remodeling of a garage into a direct gain studio which 
lises a saw tooth addition to create a south exposure, southeast win- 
dows for early morning gain, site fabricated water tubes for stor- 
age. und a high efficiency wood hydronic back-up heating system 
coupled to a thermal siphoning breadbox water heater is described. 


7323 (CONF-790118—, pp 750-753) Kjelshus house: 
winterview. Kjelshus, E. (Kjelturn Energy Contractor, 
Kansas City, MO). 1979, 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979) 

A solution to the problem of retrofitting an older house 
using a passive solar systems approach is described. A beadwall 
was installed in a 35-year-old house in Kansas City, Missouri, be- 
cause of its particular location, style, and the fact that the second 
Noor of the house was to be remodeled. The specifics of these fac- 
tors as well as the problems, assets, and costs involved are de- 
scribed. Other means used in providing heat for the house and in 
reducing heat loss are discussed. 


7324 (CONF-790118—, pp 757-761) Passive solar ar- 
chitecture. Dobrovolny, P. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979) 
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Inasmuch as the ultimate purpose in passive solar solutions is 
applications in buildings in which people live and work, the archi- 
tectural solutions are an integral ingredient in terms of public ac- 
ceptability. Architectural solutions for five residential projects are 
presented. 


7325 (CONF-790118—, pp 762-766) Inclined mass 
Trombe wall. Munday, D. 1979. 
From 3. national passive solar conference; San Jose, CA, 


USA (11 Jan 1979). , 
The construction and performance of an inclined mass 


Trombe wall operated in conjunction with a wood burning stove 
for residential space heating are discussed. 


7326 (CONF-790118—, pp 767-770) Passive combina- 
tions for a native sun dwelling. Hofmann, T.E. (Native Sun 
Dwellings, Evergreen, CO). 1979. 

From 3. national passive solar conference; San Jose, CA, 


USA (11 Jan 1979). 
A passive hybrid house (2200 ft*) is stair-stepped into the 


south sloping side of a mountain in Evergreen, Colorado. The 
dwelling structure is of concrete and stone, in vertical and horizon- 
tal planes, for the collection and storage of solar heat generated by 
direct, indirect and isolated means. This is accomplished by exten- 
sive south facing glass in the living area, a greenhouse, and two 
Trombe walls (one masonry and the other a combination of mason- 
ry and eutectic salts). A fan is used to eliminate heat stratification 
to provide an equal distribution of heat throughout the house. Aux- 
iliary heat may be provided by two wood-burning stoves, a fire- 
place, or by electric forced air. An active solar collector provides 
domestic hot water backed up by a thermostatically controlled 
electric heating element or by a wood-burning hot water heater. 


7327 (CONF-790118—, pp 779-783) Passive ap- 
proaches: using solar greenhouses as retrofits on smali house 
trailers, retarded children's school and on a minimum security 
prison in Mohave County, AZ. de Vries, T. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Descriptions and photographs of attached greenhouses for 
solar space heating on a house trailer, a children’s school, and a 
prison in Mohave County, Arizona, are given. (WHK) 


7328 (CONF-790118—, pp 784-787) Energy Wing/sup 
TM/. Steel, G.B. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The Energy Wing/sup TM/, a new concept in modern 
housing, is a room addition or new wing for an existing conven- 
tional home which serves the home as its alternative technology 
center. The Energy Wing/sup TM/ is custom designed or supplied 
in modular sections to provide the home with the following: pas- 
sive solar space heating, night cooling for summer heat extraction, 
water storage for emergency use, and a greenhouse growing area. 
In the future, the Energy Wing/sup TM/ will also provide for 
evaporative cooling, domestic and therapeutic water heating, solar 
electric generation, wind electric generation, rainwater collection, 
greywater recycling, aquaculture protein production, solar distilla- 
tion, solar dehydration, solar cooking, organic material composting, 
and methane generation. Thermal performance of a model Energy 
Wing/sup TM/ is presented for the period from September 23 to 
December 23, 1978. Also a preview of the 1979 Uniform Building 
Code is given as it relates to solar greenhouses. 


7329 (CONF-790118—, pp 788-792) Remote mass, pas- 
sive/hybrid solarium solution to an _ historical problem. 
Raymer, P.H. (Weather Energy Systems, Inc., Falmouth, 
MA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Two individual sets of problems are involved in solar retrofit 
additions to historical buildings. The first is the red tape of the 
paper work and the second and actual construction techniques. The 
result of surviving these is a refined and efficient hybrid solarium 
design which by allowing a reduction in heating costs permits the 
overall structure to be handsomely maintained in keeping with its 
historic nature. 
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7330 (CONF-790118—, pp 793-795) Home-built solar 
greenhouse used as a domestic water pre-heater. MacDougall, 
E.A. (Brookhaven National Lab., Upton, NY). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The construction and operation of an owner built green- 
house is described, and how the excess heat is used to preheat do- 
mestic hot water for the owner's home is described. 


7331 (CONF-790118—, pp 796-802) Solar Aquafarms, 
Inc. greenhouse laboratory. Steel, G.B. (Solar AquaSystems, 
Inc., Encinitas, CA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Solar AquaFarms, Inc., has a unique laboratory and connect- 
ing office in Encinitas, California, a cable-braced structure with an 
inflated roof consisting of two layers of four (4) mill uv-resistant 
polyethylene. This innovative 8280 square foot greenhouse labora- 
tory is structured with three 92-foot long and 30-foot wide roof 
bays. Each bay is covered by a single air-inflated polyethylene bag. 
Vinyl-coated steel cable is used to laterally stabilize the structure 
and transfer some of the dead and live roof loads to the exterior 
wood and fiberglass walls or to the interior pipe-supported steel 
rain gutters. Design theory is presented for air inflated polyethylene 
roof structures and thermal performance data from September 23, 
1978 to December 29, 1978 are given for the Solar AquaFarms Inc. 
greenhouse. 


7332 (CONF-790118—, pp 805-808) Moderate cost pas- 
sive solar housing design. Leach, J.W.; DeWitt, S.C. (Down- 
ing/Leach Architects-Planners, Boulder, CO). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979) 

Passive solar components have been effectively integrated to 
create a synergistic three-bedroom townhouse for the Denver pro- 
duction housing market. The total heat loss of the 1300 SF unit is 
11,650 Btuh. The annual energy need for space heat is 23,000,000 
Btu. The passive solar system provides 18,000,000 Btu, or 78% of 
the space heat needs. The passive water heating system provides 
12,000,000 Btu or 50% of the water needs. Out of a total unit cost 
of $54,950, the cost to the buyer of the passive features was 
$11,950, or $9.34 per sq ft. However, much of this extra cost in- 
creases the value of the unit beyond the energy saving consider- 
ations by adding marketable amenities, such as the greenhouse. 
Compared to a standard 1300 SF unit, with electric heating, this 
passive unit saves $799.00 per year in utility bills. 


7333 (CONF-790118—, pp 809-823) User manual for 
PDP (Passive Design Program). Lebens, R.M. (ARCAED, 
London, England); Weitzman, L.M. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

PDP is a program for the TI-59 (Texas Instruments) pro- 
grammable calculator which calculates the maximum room air tem- 
perature in a direct heat transfer passively heated space containing 
closely coupled primary and secondary thermal masses. The pro- 
gram is derived from a more complex analytical modeling program 
written by Timothy E. Johnson at MIT. The implications of the 
design method are discussed with an attempt to provide a compre- 
hensive manual for the PDP. Guidelines are given to simplify the 
use of PDP and safeguard against misuse of this tool. 


7334 (CONF-790118—, pp 830-831) Passive solar/load 
ratio: a T.I, 59 calculator program for estimating passive 
solar building performance. Moore, F. (Miami Univ., Oxford, 
OR). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Passive Solar/Load Ratio is a program for calculating the 
predicted annual solar heating fraction for a passive solar heated 
residence, using a Texas Instrument T.I. 59 calculator. It utilizes 
the Solar/Load Ratio Method developed by the Los Alamos Scien- 
tific Laboratory (Balcomb and McFarland, 1978). Although veri- 
fied for storage wall systems only, the program can be used to esti- 
mate performance of other passive solar types. The program is in 
the form of six prerecorded. protected magnetic cards and, when 
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used with the P.C. 100A printer will produce an annotated print- 
out. An appendix comes with the program which provides a tabula- 
tion of net solar radiation absorbed at four tilt angles for 171 North 
American cities. 


7335 (CONF-790118—, pp 832-834) Concentrating on 
passive. Bell, R.M. (Suncrete Homes, Bodega, CA). 1979. 

From 3. national passive solar conference; San Jose. CA. 
USA (11 Jan 1979). 

The use of natural concentrating systems can provide high 
grade controllable passive heat at low cost, virtually eliminate over- 
heating problems, while keeping unobstructed south views and 
open floor space. Incoming solar energy is concentrated (5:1) on 
high capacity insulated thermal mass (eutectics or water), thus stor- 
ing higher grade energy and at the same time shielding that energy 
from the living space. At night or when needed. the insulation is 
slid aside, providing instant radiant heat, while at the same time 
transferring some of that heat to additional storage mass (concrete. 
rock, adobe) incorporated unobtrusively within the structure. Two 
such designs are shown, one reflective, one using thermal stratifica- 
tion as well, together with relevant calculations. 


7336 (CONF-790118—, pp 835-839) Development of a 
regional design manual for the Tennessee Valley. Finsen, P.I. 
(Tennessee Valley Authority, Knoxville). 1979. 

From 3. national passive solar conference; San Jose. CA. 
USA (11 Jan 1979). 

Design Guidelines is a series of design manuals being devel- 
oped by the Tennessee Valley Authority. They are a re-establish- 
ment of TVA’s concern and role in the social and economic well- 
being of the region's people and natural resources. Background and 
justification of the need for these design tools are discussed ind the 
contents of the first two volumes are outlined. 


7337 (CONF-790118—, pp 840-847) Solar passive ar- 
chitecture design. Los, S. (Istituto Universitario di Architet- 
tura, Venezia, Italy). 1979. 

From 3. national passive solar conference: San Jose. CA. 
USA (11 Jan 1979). 

Problems of design technique in research on passive systems 
are discussed. Historical reasons are provided for the failure of de- 
signers to cope with the energy behavior of buildings. Then. on the 
basis of a systems concept of architecture. some operational rules 
are proposed for the development of appropriate design techniques 
A morphological chart is proposed that widens the area of search 
for solutions to a passive solar design problem. 


7338 (CONF-790118—. pp 851-855) Earth-integrated 
passive solar building. Wright, R.; Wright. S.; Dieckmann. 
L.; Selby, R. (The Hawkweed Group, Ltd.. Chicago. IL). 
1979. 

From 3. national passive solar conference: San Jose. CA, 
USA (i1 Jan 1979). 

An earth-integrated building is planned for Pleasant Valley 
Outdoor Center, near Woodstock. Illinois. As an environmental 
education center already producing most of its own organicully- 
grown food for summer and winter camp programs, Pleasant 
Valley wishes to demonstrate maximum self-sufficiency in an assem- 
bly building. The building is designed to be passively solar-heated. 
using direct-gain (storing in floor mass), natural convection air 
heaters (site-built), and Trombe wall. A self-sustaining greenhouse 
is included as a teaching space. No fans, blowers or pumps are used 
to propel heated air. Thus, it has been possible to minimize electric 
power requirements, which will be provided by a 2KW acro-gener- 
ator. 


7339 (CONF-790118—. pp 856-860) Lakeland Wesley 
Village: solar redesign of an elderly housing project. Johnson. 
D.L. (Tennessee Valley Authority, Knoxville). 1979. 

From 3. national passive solar conference: San Jose. CA. 
USA (11 Jan 1979). 

Lakeland Wesley Village is a 96-unit. subsidized. elderly 
housing development located in Marshall County near Paducah, 
Kentucky. The project had been designed and was nearing con- 
struction when through the interest of the developer in’ solar 
energy and energy conservation, TVA was contacted to provide 
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some technical assistance. Emphasizing conservation and passive 
solar design, an evaluation of the original project indicated that a 
complete redesign would be necessary to successfully accomplish 
the goals of a highly energy efficient building. The decision to go 
through a redesign process was welcomed by TVA because it pro- 
vided an opportunity to compare two fully developed designs of 
the same project. The passive systems were chosen on the basis of 
performance, ease of operation, maintenance, and compatibility 
with design concepts. The passive systems include direct gain 
through window openings in the Trombe walls and through clere- 
story windows in the atrium. Indirect gain is achieved through ma- 
sonry Trombe walls. Overhangs are positioned to protect openings 
so that the spaces do not overheat during the summer months. 
(WHK) 


7340 (CONF-790118—, pp 867-871) Telluride school: a 
passive-hybrid solar retrofit. Randle, D.; Hobbs, K.; Doud, 
E. (Telluride Designworks, CO). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979) 

Concepts are presented for retrofitting masonry buildings by 
enclosing the existing thermal mass with glazed envelopes, creating 
passively solar tempered spaces. The process of generating options 
and evaluating the cost-effectiveness of the alternatives, throughout 
the design process, is described for this project. The Telluride 
school passive-hybrid solar retrofit was selected for funding in the 
Department of Energy's third cycle commercial demonstration. It 
is slated for construction during the summer of 1979 and will be 
one of the largest applications of solar energy to an existing build- 
ing at this time 


7341 (CONF-790118—, pp 875-876) Solar design for 
the speculative market. Kujawa, S. (Sunshelter Energy Sys- 
tems, Elmira, OR). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979) 

The process of designing and building a primarily sun-heated 
and passively-cooled home for the speculative home market is de- 
scribed. The house is located in the foothills of the Coast Range, 
directly west of the Willamette Valley and 18 miles from Eugene, 
Oregon. The home is located on a one acre south-sloping site that 
is part of a larger development of approximately 40 - one acre ho- 
mesites and one hundred acres of common area. The house uses a 
combination of greenhouse sunspace, direct solar gain through 
large areas of south glazing. basic conservation-oriented construc- 
tion, and a large masonry, heat-circulating fireplace with a heat-re- 
claiming unit located in the peak of the vaulted living room. Both 
the fireplace and heat-reclaimer are ducted to a heat storage unit 
located in the crawl space 


7342 (CONF-790118—, pp 877-880) Thomas Village: 
three prototype passive homes for the Tennessee Valley. 
Born, B.; Chase, E. (Tennessee Valley Authority, Knox- 
ville). 1979 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979) 

Of the 145 national awards for the HUD passive solar design 
competition, a design award was given to each of the ‘three Thomas 
Village homes. These homes addressed the economic restrictions of 
the moderately priced housing market as well as the simplicity of 
passive solar design. Rather than attempting 100 percent space 
licating. a realistic goal of providing 70 percent was chosen. An 
equally major design factor for the temperature climate of the Ten- 
nessee Valley was to provide cooling through natural ventilation 
and shading. The Tennessee Valley Authority is interested in solar 
chergy as an uspect of power management, not only ‘n reducing the 
total loud. but in keeping the houses off peak. The three solar 
houses are briefly described 


7343 (CONF-790118—, pp 881-882) Cottonwood resi- 
dence: a direct gain house designed for the commercial 
market. Crane, J. (Crane Enterprises, Camp Verde, AZ). 
1979 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979) 

his passive solar direct gain design will provide 80 to 90% 
of the heat required in a 3000 degree day climate and is expected to 
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reduce cooling costs 70 to 90% compared to conventional refrig- 
eration. The house is a typical southwestern home in price, size, 
and architectural treatment. The construction has been straightfor- 
ward and those who have seen it have been generous with their 
praise. 


7344 (CONF-790118—, pp 883-887) Low energy re- 
quirement: passive solar home in a severe climate. Kissner, F. 
(State Univ. of New York, Plattsburgh); Brownell, B. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The Brownell Low Energy Home is a realistically priced, 
post-and-beam constructed dwelling which utilizes superior insula- 
tion techniques, massive thermal storage and proper passive solar 
energy collection methods. Thermal energy input results primarily 
from passive solar gain and typical occupant activity (cooking, 
showers, electrical appliance use, etc.). It is noteworthy that this is 
accomplished in the Adirondack Mountains of northern New York, 
in an area of only mediocre insolation and an 8300 degree-day heat- 
ing season. 


7345 (CONF-790118—, pp 888-892) Suncatcher Tour 
House. Hammond, J.; Plumb, J. (Living Systems, Winters, 
CA). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Living Systems has designed a passive house for Pacific Gas 
and Electric Company. In late July 1978, this house, located in Sac- 
ramento, opened to the public as a tour home. The house contains a 
number of interesting solar features. These include: a Suncatcher 
roof configuration as the primary solar collector; numerous ways of 
incorporating thermal mass into the house, including thermal mass 
furniture; an insulated drapery system; and a Bread Box water 
heater. Experience gained building this nonconventional house, the 
performance of the house this summer, and the public’s reaction to 
the house are reported. 


7346 (CONF-790118—, pp 895-899) Construction of a 
16” poured concrete Trombe wall. Hill, J. (Communico, Inc., 
Santa Fe, NM). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The forming and casting of a 16” concrete, 8’ high, mass 
Trombe wall is discussed step by step. This wall is designed for a 4’ 
module that fits the standard 46” by 76” patio door glazing units 
and standard forming material. The forming and wall system allows 
for large vertical windows to pierce the thermal mass, thus elimi- 
nating the market problem of limited light behind Trombe walls. 
Construction of a site-built cost effective glazing and shutter system 
to fit the cast wall is also described. 


7347 (CONF-790118—, pp 905-909) Cost and thermal 
performance comparisons for wall systems as applied to pas- 
sive solar building. Taylor, R.D. (Communico, Inc., Santa 
Fe, NM). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The subject of this paper is an analysis of cost, thermal per- 
formance and construction of different wall systems applicable to 
passive solar building. The thermal needs of a skin-dominated load 
building are studied, and the selection of the appropriate building 
skin for south, east, west, and north walls is described. 


7348 (CONF-7908116—(Vol.1), pp 12p, 79-2) Solar 
energy preheating of domestic hot water, West Humber Colle- 
giate Board of Education, Borough of Etobicoke, Toronto, 
Ontario. Aitken, W.D.; McKegney, A.J. (DFA Engineering 
Ltd., Toronoto, Ontario). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Experience gained from the design, installation, operation, 
and monitoring of a closed loop solar energy collection system to 
preheat domestic water in a large high school with a population of 
2000 students and staff is discussed. Heat exchanger design param- 
eters for efficient transfer of energy to the solar storage tank are 
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ev.luated for the operating temperatures experienced in both the 
glycol loop and in the storage tank. Installation was first completed 
with some energy collection realized early in 1978. Monitoring data 
collection began early in 1979. 


7349 (CONF-7908116—(Vol.1), pp 12p, 79-5) Thermal 
performance of a solar utility. White, JH. (DSMA Atcon 
Ltd., Toronto, Ontario). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

A systematic analysis of the effect of many parameters such 
as scale, weather, collector performance, component efficiency and 
cost, etc., on the cost of heat delivered by a Solar Heating Utility 
(SHU) showed that only a few were major factors and many were 
not of any significance, because they had opposing effects on the 
cost of collection and storage. Several parameters were surprisingly 
effective when used in an SHU system even though they have been 
proven to have little effect on the cost of small, short-term storage 
systems. 


7350 (CONF-7908116—(Vol.1), pp 8p, 79-11) Sundows: 
the best of both worlds. Levine, R.S. (Univ. of Kentucky, 
Lexington). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

There has been a long quest for designing south facing win- 
dows that permit free passage of winter sun yet become insulated at 
times when a net heat gain from the sun is not available. Numerous 
schemes employing thermal shades and shutters have been pro- 
posed to accomplish this. There are two sorts of shortcomings that 
these ideas usually contain. One problem found with many choices 
is that the insulation must be moved by hand. Although they have 
the advantage of simplicity and low cost the constant attention that 
such devices would require makes their widespread usage impracti- 
cal and unlikely. On the other hand devices that move insulation 
automatically with their motors, mechanical linkages, and controls 
by electronic means, are often as complicated and costly as compa- 
rable active systems. The Sundow shares the best of both worlds 
without the shortcoming of either. As a south facing single glazed 
window, the Sundow maximizes solar gain when sunlight is availa- 
ble. To prevent heat from escaping from the building when sunlight 
is not available, Sundows employ pivoted insulated panels that are 
operated automatically by a sun powered heat motor. By a simple 
system of pulleys, the inexpensive heat motor mounted within each 
Sundow opens the shutters when a net heat gain is available from 
the sun, and closes them when sunlight is not available. The 
Sundow, in its simplest form, is the glazing and insulation compo- 
nent in a direct gain solar heated building. But as an ideal passive 
solar check valve it can be used as the solar component in a 
number of different integrated systems. Simple, inexpensive, auto- 
matic and passive, the Sundow could bring the desirability of solar 
energy into widespread use in our nation’s housing. 


7351 (CONF-7908116—(Vol.1), pp 12p, 79-14) Solar 
air heating design for a rowhouse development. Lehmann, 
D.C. (Giffels Associates Ltd., Rexdale, Ontario). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

The building and solar design concepts of this 24-unit hous- 
ing development by the Ontario Ministries of Housing and Energy 
are discussed. The program objective is to provide a demonstrated 
comparison between conventional rowhouse units, active solar 
heated units and passive solar assisted energy conserving units. 
Design features of this air heating system are reviewed including 
storage unit details, flow scheme and component selection. Per- 
formance analysis was carried out using the F-Chart method with 
allowances made for passive solar gains through windows. Con- 
struction cost estimates are compared with projected savings during 
the anticipated useful life. 


7352 (CONF-7908116—(Vol.1), pp 14p, 79-15) Applica- 
tion of solar energy systems to multi-storey commercial/insti- 
tutional buildings. Chorley, G.W.; Bisset, J.B.; Monaghan, 
P.F. (Chorley and Bisset Ltd., London, Ontario). 1979. 
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From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

The economic competitiveness of active solar energy sys- 
tems in space and service water heating in commercial, institutional 
and industrial buildings is discussed, and some guidelines whereby 
more economically suitable solar projects may be identified are for- 
mulated based on the results of a number of government funded 
solar heating projects. The capital cost and energy saving figures 
are based on detailed and accurate estimates. The energy costs used 
are today’s costs in Canada. The emphasis is on dollar costs and 
dollar savings. It is concluded that solar energy is not economically 
competitive with the lowest cost available fuels in Canada today. 
However, it is not impossible that this could occur within five 
years. The six major factors which effect solar economic feasibility 
are identified and discussed. 


7353 (CONF-7908116—(Vol.1), pp 10p, 79-17) Design, 
construction and initial operating experience with a passively 
solar heated townhouse. Mattock, C.; Bryenton, R.; Cooper, 
K. 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

The Kitsun Housing project was initiated by the Kitsilano 
Housing Society in 1977. The Kitsilano Housing Society is a non 
profit society devoted to providing affordable housing for low and 
medium income families. The building discussed is an eight unit 
cooperatively owned, passively solar heated townhouse. The build 
ing was built adjacent to an existing older building originally pur- 
chased by the Kitsilano Housing Society. The original building 
proved to be expensive to heat and initiated the societies concern 
about rising fuel costs. This concern lead the society to investigate 
the potential of energy conservation and solar energy for reducing 
future fuel consumption. In doing so Solar Applications and Re- 
search Ltd. was hired as solar energy consultants. A proposal was 
submitted to the N.R.C. under their multifamily buildings, solar 
demonstration project. Within three months a grant was awarded 
for the additional costs incurred by the solar space and domestic 
water heating systems incorporated into the project. The space 
heating system employs a Trombe wall and direct gain windows 
and skylights with moveable insulation. 


7354 (CONF-7908116—(Vol.1), pp 9p, 79-12) Thermal 
and economic evaluation of passive solar heating using the f- 
Chart Method. Norman, J.C. (Univ. of Wisconsin, Green 
Bay). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island. Canada (18 
Aug 1979). 

Performance data are available for several passive and 
hybrid solar space heating systems located in a limited range of cli- 
mates. These data have been used to investigate the feasibility of 
using the widely available f-Chart Method for analyzing passive 
solar heating. Although the f-Chart Method was developed for 
active solar heating systems, it appears to simulate passive systems 
well. Predicted thermal and economic performance for passive 
solar space heating systems in a wide range of climates is presented 


7355 (CONF-7908116—(Vol.1), pp 13p, 79-20) Thermal 
performance of a solar adapted energy conserving greenhouse: 
preliminary results. Schoenau, G.J. (Univ. of Saskatchewan. 
Saskatoon); Besant, R.W.; Green, G.H.; Dumont, R.S.; Da- 
vidson, H.R. 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island. Canada (18 
Aug 1979). 

An energy conserving solar adapted greenhouse has been de- 
signed and constructed at the University of Saskatchewan. The 
structure is large enough (12.8m x 8.1m) to assess the economic via- 
bility of the many features incorporated into the design. Since it is 
designed as a commercial tomatoe growing greenhouse. the struc- 
ture is Oriented in a North-South direction to reduce the shading 
effects from the tall tomatoe plants. For tomatoes, a 10% reduction 
in light has been found to result in a 10% loss of revenue because 
of decreased productivity. Tomatoes and cucumbers, both tall 
plants, have proven to be almost the only economically viable 
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greenhouse vegetable crops grown on the North American conti- 
nent. The most cost effective conservation measure under develop- 
ment is a heavily insulated cover which can be drawn over the 
greenhouse at night to greatly reduce night time heat loss. The 
shutter operates in the space between the inner and outer glazings. 
This eliminates the problem of condensation and freezing common- 
ly experienced with inside shutters in cold climates. Other energy 
conservation features being evaluated are discussed. 


7356 (CONF-7908116—(Vol.1), pp 6p, 79-22) Retrofit- 
ting a community outdoor swimming pool in Saskatoon for 
energy conservation and solar heating. Besant, R.W.; 
Dumont, R.S.; Schoenau, G.J. (Univ. of Saskatchewan, Sas- 
katoon). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

An existing large outdoor public swimming pool in Saska- 
toon was retrofitted with a solar collector in June of 1979. The 23m 
(75 ft) by 37m (120 ft) pool is protected on three sides by buildings 
and a fence in such a way that a large south-facing solar collector 
could be mounted on the roof of one of the buildings. This collec- 
tor, constructed from polyethylene tubing connected to flow head- 
ers, has an effective area of 286m? (3083ft”) and a water flow rate 
of 6.7 1/s (85 I gal/min). A commercial air bubble type polyethyl- 
ene pool cover is to be installed on a nightly basis. Results from the 
collector monitoring program indicate that on bright sunny days 
nearly 4GJ (4 x 10° Btu) of energy can be collected from this col- 
lector, but the average output might be about half of this value. 
The collector efficiency has been found to be very dependent on 
the ratio of the water-air temperature difference and the solar radi- 
ation. Wind can also be a significant factor on such a bare surface 
collector. Instantaneous efficiencies of over 60 percent and average 
daily efficiencies of over 40% have been recorded but the summer 
averages would be much less. The collector costs for all materials 
including the pump were $2104.65 and the labour costs for 15 man 
days for installation were estimated to be $702. The collector costs 
per unit area of collector are thus $9.15m? (1.43/ft?). The pool 
cover costs were $3150 or $3.77/m? ($0.35/ft?). 


7357 (CONF-7908116—(Vol.1), pp 13p, 79-25) Nason- 
worth House. Ireton, V.M. (Univ. of New Brunswick, Fre- 
dericton); Start, M. 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

The Nasonworth House is a privately promoted project to 
demonstrate that energy efficiency and passive solar energy utiliza- 
tion can be incorporated into residential housing at a competitive 
market price. The house is 128.7 m? (1385 ft?) with three bedrooms 
and a full basement. It is a two storey design to give a more desir- 
able surface to volume ratio. There are no windows in the North 
wall, but the full South wall is window area. Manually operated 
shuthers provide insulation on the South facing windows. Interior 
masonry has been included to provide thermal mass for energy 
storage. The principal masses include a concrete slab and block 
bench covered by quarry tile in front of the South facing windows, 
a brick facing on the North wall in the living room, and a collec- 
tion of brick above the upstairs stairway. The heating system is a 6 
kW electric warm air furnace with three 2 kW elements sequenced 
to the outside air temperature, and includes a two speed blower to 
provide continuous air movement. The furnace return is from the 
high point of the house. Provision is made for a wood stove in the 
living room. A wood box which can be loaded from the rear vesti- 
bule is included. The house has been designed for location on city 
lots as well as on larger country lots, provided the lot has a North- 
South axis. The design is very flexible, and will accept a green- 
house to the South and a carport, garage and/or storage shed to 
the North. 


7358 (CONF-7908116—(Vol.1), pp 12p, 79-26) Retrofit 
of a closed loop domestic water preheating system to a drain 
down system. Ireton, V. (Univ. of New Brunswick, Freder- 
icton). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 
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On March 22, 1977, a closed loop solar energy assisted do- 
mestic hot water heating system was commissioned at 56 Norfolk 
Drive, Fredericton, N.B. Beginning on April 1, 1977, data collec- 
tion began on this system, and continved until December 31, 1978. 
For the 21 month period that the system was monitored in this 
mode the solar energy contribution to heating the domestic water 
was calculated to be 46% which was appreciably less than that pre- 
dicted by the f-chart model. It seemed that the limitation on the 
performance of the system was the effectiveness of the heat ex- 
changer in the preheat tank. Therefore, the system has been modi- 
fied to a drain down to try to evaluate the influence of the heat 
exchanger on performance. The experience gained during the con- 
version is reported, and two months of operating data beginning on 
April 1, 1979, are given. 


7359 (CONF-7908116—(Vol.1), pp 12p, 79-27) Sas- 
katchewan Conservation House: a year of performance data. 
Besant, R.W.; Dumont, R.S.; Schoenau, G.J. (Univ. of Sas- 
katchewan, Saskatoon). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

The Saskatchewan Conservation House, completed in 1977, 
is one of a small number of residences designed to provide 100% 
solar space heating in a cold climate (greater than 3000°C-Days). 
The house is primarily heated by passive solar gain and internal 
heat generation from normal electricity usage and from people. An 
active solar collection system with 17.8 sq m of vacuum tube col- 
lector panels provides the remaining heat required. The house loca- 
tion, Regina (latitude 50°30'N), has an average annual degree-day 
factor of 6003°C-days and average annual insolation on a horizontal 
surface of 5.1 Gigajoules/m*. The house incorporates a tightly 
sealed envelope, a novel air-to-air heat exchanger, insulation resist- 
ance levels (Walls 7.3°cm?/W, Ceiling 10.6°cm?/W, and Floor 
5.4°cm?/W) that greatly exceed current Canadian standards, sun- 
oriented windows, and insulating shutters on all the windows. The 
sun-oriented vertical window area, facing 21° West of South, is 
11.9m2, or 6.4% of the heated floor area. The performance of the 
house is reviewed over the period starting Jan. 78 to the present 
date. 


7360 (CONF-7908116—(Vol.1), pp 6p, 79-28) Survey 
of some recently constructed passive solar buildings in Saska- 
toon. Dumont, R.S.; Besant, R.W.; Schoenau, G.J. (Univ. of 
Saskatchewan, Saskatoon). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Approximately twenty passive solar energy conserving 
buildings have been constructed in Saskatoon during 1978 and the 
first half of 1979. Features common to the buildings have been the 
following: insulation levels two or three times greater than the 
present Canadian standard, well sealed and caulked vapour barriers, 
sun-oriented windows. A number of the buildings have in addition 
incorporated night-time insulation for the windows, air-to-air heat 
exchangers for dehumidification and ventilation air, additional ther- 
mal mass, and preheaters for the hot water. A discussion of the 
extra cost and annual savings for the energy conservation features 
on a typical 100 sq m (1076 sq ft) house is presented. 


7361 (CONF-7908116—(Vol.1), pp 10p, 79-29) Solar 
water heating: an analysis of test results. Bell, J.M.; Strack, 
J.T. (Ontario Hydro Research Div., Toronto). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

A common approach in the solar field has been to attempt to 
produce new collectors of higher efficiency generally leading to 
considerably higher cost for slightly improved performance. A 
series of tests carried out by Ontario Hydro on commercially-avail- 
able solar hot water systems has shown that the performance 
gained with increasing technological sophistication can be negated 
by lack of consideration of operating problems such as collector 
fogging. It appears that using a large area of cheap (but low effi- 
ciency) collectors makes better economic sense than using a small 
area of high efficiency but expensive collectors. As well it is impor- 
tant to realize that the collector is only one component of the 
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system and the other components must be properly designed for 
performance, compatibility and economy. These points are illustrat- 
ed with a discussion of actual test results from the operation of 
complete systems. A simple theoretical technique is used to exam- 
ine systems other than those tested and also to examine the sensitiv- 
ity of performance to variations in system component performance. 
Conclusions are drawn and suggestions made which should lead to 
improved systems which provide maximum amounts of solar 
energy at minimum cost. 


7362 (CONF-7908116—(Vcl.1), pp 10p, 79-30) Off- 
peak electric heating controls in the Meadowvale solar experi- 
ment. Bell, J.M.; Strack, J.T. (Ontario Hydro Research 
Div., Toronto). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

When electricity is used for off-peak heating, the amount of 
electricity consumed is greater than the amount required by an 
equivalent on-demand heating system. The extra energy is con- 
sumed as a result of losses from the storage medium to the outside. 
These losses can be reduced by insulating very heavily and by 
charging the storage to a level that will just meet the next day's 
heating requirements. To operate in this mode a predictive type 
heater control is required. The design and operation of an intelli- 
gent predictive control used in conjunction with the off-peak back- 
heating system in the Meadowvale Solar House is described. A 
comparison is made of the electrical demand and consumption of a 
solar-assisted storage heating system controlled by a thermostatic 
control and later by a predictive control. 


7363 (CONF-7908116—(Vol.1), pp llp, 79-31) Solar 
assisted low temperature grain drying in east central Ontario. 
Cuthbertson, H.E. (Ontario Ministry of Agriculture and 
Food, Kingston); Stone, R.P.; Currelly, J.C. 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

In the fall of 1977, a 35.3 square metre single glazed covered 
plate collector was mounted on half the roof of a 8.23 metre diame- 
ter, 127 tonne corn bin. Outside ambient air, at the rate of 3680 
litres per second, was moved through the collector and drawn 
down through the corn. A 2.5 kilowatt supplemental heat source 
increased the temperature of the incoming air during climatic con- 
ditions when the collector was not effective. A 37.2 square metre 
addition was added at a later date to the solar collector by extend- 
ing it down the sidewalls of the bin and additional testing was con- 
ducted during the 1978 drying season. The design and construction 
of the solar collector are described and the drying results are dis- 
cussed. Conclusions are drawn concerning the economic feasibility 
of the system. 


7364 (CONF-7908116—(Vol.1), pp 13p, 79-35) Simula- 
tion and control of a 2 source solar heat pump system with 
storage. Mbalire, F.; Ramshaw, R.S.; Bowman, D. (Univ. of 
Waterloo, Ontario). 1979. 

From 5 national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Results from a digital computer-aided simulation study of a 
two-source solar heat pump, space-heating system are described. 
The heating system consists of a flat plate solar collector, a hot 
water thermal energy storage tank, a two source heat pump with 
an auxiliary electric resistance heater, associated controls, pipes, 
valves, circulating pumps and heat exchangers. The simulation was 
carried out incorporating control strategies to affect the interaction 
of the various components. For each subsystem a mathematical 
model is described and control algorithms are developed to be used 
as subcomponents of an overall system controller. Studies were 
made to determine the thermal performance of the solar and heat 
pump system for southern Ontrrio using 1972 Toronto weather 
data. Both short term and seasonal storage are considered. Results 
show that a seasonal performance factor of 2.2 for the air to air 
heat pump may be expected. This value rose to 3.14 to 3.35 de- 
pending on collector area for short term storage and values of 3.16 
to 3.54 for long term storage. 
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7365 (CONF-7908116—(Vol.1), pp 10p, 79-36) Effect 
of reflective surfaces on a greenhouse lettuce crop. Warman, 
P.R.; Mayhew, W.J. (McGill Univ., Ste-Anne de Bellevue, 
Quebec). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

The Canadian greenhouse industry is an important segment 
of horticultural production, providing employment for thousands of 
people. Continuing increases in the costs of conventional fuel sup- 
plies, however, has placed the industry in some jeopardy since the 
cost of heating during the winter months is also escalating. In re- 
sponse to this problem the Brace Research Institute has developed 
a single roofed greenhouse designed to capture and store the sun’s 
energy, and to increase the amount of downward solar radiation 
inside the greenhouse through the use of specularly-reflecting back 
and side walls. The research investigated the effect of a reflective 
surface on plant growth, development, and nutritional uptake 
during fall and the early months of winter. The inside walls of the 
greenhouse were lined with aluminized polyester to act as a reflec- 
tive surface and flat black roofing felt paper to provide a non-re- 
flecting surface. Grand Rapids Forcing lettuce was planted from 
seed into a peat-vermiculite bed and total solar radiation was moni- 
tored on the horizontal. Over the duration of the experiment, the 
reflective side of the greenhouse received more than twice as much 
solar radiation as the non-reflective side leading to significantly 
larger plant yields on the reflective side. There were no significant 
differences in the uptake of the plant macronutrients, N, P, K, Ca, 
and Mg. 


7366 (CONF-7908116—(Vol.1), pp 12p, 79-37) Low 
cost garbage bag solar water heater. Nataraj, V.S.; Rybc- 
zynski, W.; Bhatt, V.C. (McGill Univ., Montreal, Quebec). 
1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

A domestic solar water heater of the closed membrane type. 
combining collector and storage, has been built and tested at 
McGill University. The outstanding feature of this unit is its low 
cost, about $2, which was achieved through the use of inexpensive 
mass-produced dark green polyethylene envelopes, better known as 
garbage bags. Off-the-shelf hardware and do-it-yourself assembly 
techniques enable the user to assemble the water heater with the 
minimum amount of time, effort and money. An experimental 
model has been tested in Montreal during the months of July. 
August and September. The effects of insulation, glazing and reflec- 
tors have been studied and evaluated. The optimal solution, from a 
cost-benefit point of view, was found to be the plastic bag with 
base insulation, no glazing and no reflector. Under Canadian condi- 
tions the heater may find application in camp-sites and weekend 
homes during the warm season. The ubiquitous garbage bag also 
makes year-round application possible in tropical countries. 


7367 (CONF-7908116—(Vol.1), pp 13p, 79-39) Design 
and construction of fishnet dome greenhouses. Evans, J.W.,; 
McDermott, R.J. (Univ. of Newfoundland, St. John’s). 
1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Fishnet dome greenhouses were designed to provide easy to 
construct, economical and wind resistant crop covers. Building ma- 
terials are readily available. They include thin walled electrical con- 
duit, 4 mil greenhouse grade polyethylene, fishnet, plywood, bolts, 
plus other minor hardware. Lately work has concentrated on de- 
veloping computer programs which facilitate designing. A proce- 
dure allows construction of domes with a minimum wastage of pipe 
which is the most expensive building component. 


7368 (CONF-7908116—(Vol.1), pp 13p, 79-39a) New- 
foundland greenhome. Evans, J.W. (Univ. of Newfoundland. 
St. John’s); Mellin, R.E. 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 
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The purpose of this project is to design, build, monitor and 
demonstrate an energy conserving, non-polluting, food-producing 
home appropriate to the climatic and environmental conditions of 
foggy east coast Newfoundland. The Newfoundland Greenhome is 
designed to serve as an experimental model for future residential 
building in an energy poor, land poor and food poor Newfoundland 
of the 1980's. The conditions which led to various design decisions 
are described. Special features of site, floor plan, energy conserva- 
tion, renewable energy, ventilation, summer cooling, lighting, solid 
waste treatment, grey water treatment and food production are de- 
scribed 


7369 (CONF-7908116—(Vol.1), pp 13p, 79-44) Multi- 
use solar collector for farms: jack-of-all-trades or master of 
one. Firth, D.R. (Inst. of Man and Resources, Charlotte- 
town, Prince Edward I). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979), 

Farm heat requirements tend to fall into two categories: high 
temperature (space heat and hot water) and low temperature (essen- 
tially all crop and wood chip drying). By eliminating the high tem- 
perature loads and making more use of the low temperature heat 
for drying wood chips, the possibility of finding an economic appli- 
cation of solar heating seemed more likely. To confirm our intu- 
ition a model of drying was developed to explore the effects of all 
the major variables such as temperature, air flow volumes, me- 
chanical energy requirements, etc. on the economics of crop 
drying. The concept of an unglazed, porous fabric or fibre-matrix 
collector was developed and its ability to meet these requirements 
was explored. Some preliminary experiments were run to determine 
efficiency and pressure drop with various materials. These tests 
suggest that efficiencies in the range of 90% may be obtained with 
low (4K or 5K) temperature rise and with mechanically acceptable 
pressure drops through the fibre or fibre matrix. 


7370 (CONF-7908116—(Vol.1), pp 12p, 79-47) Solar 
domestic hot water heating system drainback dual tank heat 
exchange. MacKinnon, P.R. (Inst. of Man and Resources, 
Charlottetown, Prince Edward I). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979) 

The obvious need for low cost, effective solar equipment 
with simplified design and operating characteristics has resulted in 
the design, fabrication and installation of a solar domestic hot water 
(DHW) heating system which meets many of these objectives. In 
this drainback design, an air vent located at or near the storage 
tank and a circulating pump are the only solar loop components re- 
quired to ensure effective system operation. An innovative design 
for storage and heat exchange consists of an insulated, fibre glass 
solar storage tank with a pressurized tank connected in the DHW 
system installed inside it. This system is readily interfaced with 
wher built or commercial collectors suited to drainback operation. 
\ simple fixed-flow. two sensor differential controller regulates 
system on-off and the simplicity of the solar loop design ensures 
positive drainback in the no heat collector condition. 


7371 (CONF-7908116—(Vol.1), pp 10p, 79-49) Simula- 
tion of solar/electric heating systems to determine electrical 
demand characteristics. Dautovich, D.R.; Killins, B.L. (On- 
tario Hydro, Toronto). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979) 

Solar heating systems will alter demand characteristics of 
electrically heated houses. The methodology of this ongoing study. 
to determine the interaction of various solar systems, building de- 
signs, climatic data, and the electric utility, is described. Solar is ex- 
pected to impact on the utility by: (i) decreased energy consump- 
tion. (ii) lower load factor, and (iii) modified load shape and shifted 
demand peaks. The resultant load shape will be geographically de- 
pendent and the response to weather changes will be altered. 


7372 (CONF-7908116—(Vol.1), pp 2p, 79-54) Ark 
Two. Hammarlund, O. (Miller Solsearch Architects and En- 
gineers, Charlottetown, Prince Edward 1). 1979. 
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From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

After building two ARKS, the Prince Edward Island ARK 
and the Cape Cod ARK, Miller Solsearch attempted to combine 
the greenhouses of the ARKs with a conventional house. The large 
temperature swings of the ARKs were to be controlled by utilizing 
Norman Saunders’ solar staircase, a very large rock storage, and 
large volume propeller fans. A prototype has been in operation for 
a year in Washington, Connecticut, and another, recipient of a 
HUD grant is under construction in Boston. A drawing of ARK 
two is given. 


7373 (CONF-7908116—(Vol.1), pp 4p, 79-61) Solar 
heating monitoring using low cost microcomputers. Caffell, A. 
(Renewable Energy Systems Ltd., Charlottetown, Prince 
Edward I); Neelands, P.W. 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

The design and use of programmable data acquisition sys- 
tems based on available microcomputers programmed in higher 
level languages are discussed. Units of 20 to 64 channels of thermo- 
couple grade inputs have been built and operated, with system costs 
(exclusive of sensing devices and installation) dropping to about 
$1000. 


7374 (CONF-7908116—(Vol.1), pp 8p, 79-62) Prelimi- 
nary report: solar greenhouses with wet earth thermal storage. 
Caffell, A. (Renewable Energy Systems Ltd., Charlotte- 
town, Prince Edward I). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Some elements of the design of solar greenhouses utilizing 
wet earth thermal storage are discussed. Due to a lack of operating 
experience to date, emphasis is placed on mathematical simulation 
and small scale experimentation results. 


7375 (CONF-7908116—(Vol.1), pp 6p, 79-63) Air type 
solar domestic hot water heater. Caffell, A. (Renewable 
Energy Systems Ltd., Charlottetown, Prince Edward I). 
1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

A design is presented for a solar hot water heater using air- 
cooled collectors of the fibre-matrix absorber type. An air-to-water 
heat exchanger uses thermosyphon action on the water side to 
transfer heat to an elevated hot water storage tank, while the air is 
circulated through the collectors with a fan. Construction of the 
prototype system is discussed, as well as test results to date and 
areas requiring further development. 


7376 (CONF-7908116—{Vol.1), pp 8p, 79-65) Solar 
greenhouse aquaculture. Toever, W.V. 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Rainbow and Speckled Trout have been successfully 
hatched and reared in a recirculating aquaculture system. The 
system is integrated into the Ark greenhouse providing thermal 
mass for temperature regulation and supplying nutrient-rich water 
for plants. The system incorporates bacterial, algal and hydroponic 
water filtration. Various vegetable crops have been raised in the 
hydroponic troughs. A scaled-down system suitable for domestic 
solar greenhouse application is also under development. 


7377 (CONF-7908116—(Vol.1), pp 11p. 79-73) Moni- 
toring system for a solar heated school. Codrington, J.B.; 
Telford, R.J. (Acres Consulting Services Ltd., Niagara 
Falls, Ontario). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979) 

Applewood School is a project initiated by the Lincoln 
County Board of Education, St. Catharines, Ontario, and the Ontar- 
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io Ministry of Education. It is a new building with a total floor 
area of 1900 m?, and is designed to incorporate many energy con- 
serving features. The Ontario Ministry of Energy is sponsoring a 
solar heating system for the school. The National Research Council 
is sponsoring a computer-based monitoring system. The basic 
design features of the school and environmental control systems are 
described, with particular reference to the instrumentation and the 
data that are being collected. 


7378 pag eigen ge see 1), pp 10p, 79-74) In situ 
fiberglass air type solar collector in a passively heated 
church. Lee, T.G. (Univ. of Calgary, Alberta). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Foremost in evaluating the feasibility of solar heating is its 
life cycle cost characteristics. Heating fuel saved (or contributed) 
by the solar system must offset its initial cost within a reasonable 
period. Traditional development in solar utilization had primarily 
concentrated on increasing efficiencies at the expense of component 
cost. While some interesting ideas have been presented which ad- 
dressed the economic feasibility, lack of a suitable vehicle hinders 
its development. The Calgary Chinese Alliance Church will be 
building a 3100 m? building housing its religious, educational and 
recreational facilities. For all the right reasons, they intend to use 
solar but only if it meets certain economic sense. This resulted in 
the combined effort of university and industry related personnel in 
a design which is not only economical but has the potential for the 
development of a local industry. One of the effective cost cutting 
methods involves the decision to use air type solar collectors which 
is passively induced. In situ application (installation) of the collec- 
tors will omit cost of labour and materials of a conventional roof. 
Estimated cost of this collector is about $80.00/m* The design of 
the fiberglass collector and the building to minimize operating, 
maintenance and construction cost yet maximizing solar contribu- 
tion is described. 


7379 (CONF-7908116—(Vol.2), pp 6p, Paper 79-79) 
Solar controls study. Allen, G.A. (Allen Drerup White, To- 
ronto, Ontario). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

The controls necessary for solar heating include a broad 
range of devices to perform many functions. We are far from 
having suitable tools or optimum solutions. There are, however, 
common problems and general rules of which system designers 
should be aware. An overview of the solar controls field is given. 


7380 (CONF-7908116—(Vol.2), pp 9p, Paper 79-82) 
Solar heated water for a summer cottage: a case history. Hol- 
lick, J.H. (York Univ., Toronto, Ontario). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Thermal siphon solar water heating systems are used exten- 
sively in warm countries but have generally been ruled out in 
Canada due to freezing problems. A thermal siphon installation in 
Ontario, on a Georgian Bay island near Killarney is described. As 
the island, used only during the summer, lacked conventional 
power sources and hot water, it made sense to use a solar heating 
system without controls or electrical requirements. The solar heater 
supplies hot water to the kitchen and to an outdoor shower which 
also doubles as the water tower. The simplicity, low cost, and ex- 
cellent performance proved that the thermal siphon solar heating 
system can be considered a useful addition to summer cottages. 
Photos are used to illustrate the installation. 


7381 (CONF-7908116—(Vol.2), pp 7p, Paper 79-84) 
Low cost solar heating system: how to build it. Himmelman, 
W. 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 


Aug 1979). 
An active type, solar air heating system that was constructed 


on a do-it-yourself basis for about 168 dollars per square metre in- 
cluding the collector, storage, air handling and all parts of the 
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system is described. The system includes a utility building with the 
south roof section of this building being a large single solar collec- 
tor and the storage unit is contained in the house basement. A col- 
lector area of 24 m? receives the sun’s energy collecting about 120 
MJ of energy on a winter's day. The system has performed satisfac- 
torily since it was constructed in the summer of 1977. 


7382 (CONF-7908116—(Vol.2), pp 8p, Pa 79-86) 
Better lumber drying process with a BE alll type 
solar kiln. Yang, K.C. (Lakehead Univ., Thunder Bay, On- 
tario). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

The preliminary study of using solar energy for lumber 
drying in NW Ontario is proven applicable and practical by the 
evidence of data collected. It was found that lumber seasoning 
using solar energy in the region is more favorable in the summer 
than in the winter. The most significant advantages of lumber 
drying with a solar kiln are: (1) low percentage of drying defect 
lumber produced; (2) higher strength properties of lumber pro- 
duced; (3) unlimited sources of heat energy from the sun are availa- 
ble. The longer drying periods with a solar kiln as compared to a 
conventional steam kiln can be overcome by utiJizing a supplemen- 
tal heat system, e.g., wood residue burner to shorten the drying 
period. However, some improvements and modification of the exist- 
ing kiln should be done in order to increase the efficiency of the 
lumber drying system. 


7383 (CONF-7908116—(Vol.2), pp 8p, Paper 79-87) 
Development of an effective solar fraction. Palmiter, L. (Na- 
oy Center for Appropriate Technology, Butte, MT). 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Solar fraction is conventionally defined as that fraction of 
heating system load which is displaced by the solar heating subsys- 
tem. Solar fraction thus defined has two major limitations: (1) It 
does not explicitly account for required solar system operating 
energy. (2) It does not allow for proper treatment of integral solar 
heating systems, those in which the solar system replaces some por- 
tion of the building envelope thus altering the heating system load. 
The concept of solar fraction is extended to overcome these obsta- 
cles. An effective solar fraction is derived which allows for the fair 
comparison of solar space heating systems of any type. In addition, 
the effective solar fraction bears a direct relationship to savings re- 
alized by the owner. This is not true of the conventional solar frac- 
tion. The effective solar fraction is presented as a correction to the 
conventional solar fraction, determined by the values of other pa- 
rameters such as solar system coefficient of performance, auxiliary 
system efficiency, etc. The conceptual discussion is accompanied by 
examples which illustrate both the importance of using an effective 
solar fraction, and the misleading character of comparisons based 
on the conventional solar fraction. 


7384 (CONF-7908116—(Vol.2), pp 1lp, Paper 79-88) 


Performance of passive test units during the 1978-79 heating 
season. Wheeling, T.; Wadsworth, B.; Palmiter, L. (National 
Center for Appropriate Technology, Butte, MT). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Several passive solar test units have been monitored at The 
National Center for Appropriate Technology since January, 1978. 
The design, instrumentation, and performance of the direct gain 
and Trombe wall cells, during the 1978-79 heating season, are dis- 
cussed. A continuous sequence of hourly measurements, including 
incident radiation, air temperatures, and thermal storage tempera- 
tures has been recorded for the six-month period, November 1978 
through April 1979. These measurements have been used for the 
validation of a simple computer simulation model developed at 
NCAT. 
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7385 (CONF-7908116—(Vol.2), pp llp, Paper 79-89) 
Comparison of performance factors for passive solar heating. 
Palmiter. L. (National Center for Appropriate Technology, 
Butte. MT). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Interest in passive solar heating is growing rapidly. Owners, 
builders, architects. engineers, and government officials wish to 
compare the performance of a particular passive solar heating 
system with any other passive system, with an active system, or a 
conventional structure. The ability to make a fair and accurate 
comparison is critical in the development of government incentive 
programs in solar heating. A survey of the recent solar literature 
reveals a diversity of suggested performance factors. In addition, 
common terms such as solar fraction are calculated differently by 
almost every author. Different definitions applied to the same build- 
ing can result in a 200% difference in solar fraction. Some back- 
ground and perspective on the calculation of performance factors 
for buildings with passive solar space heating are provided. A side- 
by-side comparison of performance factors calculated by different 
methods illustrates the importance of this problem. A detailed dis- 
cussion of the causes of these differences is presented. The choice 
1 methods is related to the needs of various users and recommen- 
dations are made which may alleviate some of the current confu- 
sio.) regarding passive solar performance factors. 


7386 (CONF-7908116—(Vol.2), pp 6p, Paper 79-93) 
Stratification and heat transfer in solar storage tanks. Hoff- 
mann, E.W. (Solarsystems Industries, Ltd., British Columbia 
). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Tests to determine the temperature stratification in solar 
storage tanks were conducted to determine the feasibility of provid- 
ing electric back up heating in the top of a solar storage tank with- 
out undue heat conduction to the solar tank portion. The perform- 
mcs of copper heat exchanger coils in solar storage tanks was 
tested to show the capability of extracting heat from the storage 
tank at a sufficiently high rate for instantaneous water heating. Test 
results and graphs are presented 


7387 (CONF-7908116—(Vol.2), pp 22p, Paper 79-94) 
Alberta home heating research facility. Gilpin, R.R.; Sadler, 
G.W.; Dale. J.D.; Forest, T. (Univ. of Alberta, Edmonton). 
1979 

From 5. national conference on solar energy: bringing it 
feen to earth; Charlottetown, Prince Edward Island, Canada (18 
\ug 1979). 

Several alternate methods are available to reduce house heat- 
ing requirements. These include active and passive solar heating, 
vaproved insulation, reduced infiltration, and improved furnace de- 
signs. To test these strategies in a northern climate six double 
garage size modules complete with basements, each employing a 
lifferent energy conservation or heating strategy. are being con- 
strected on a single site. The facility and the philosophy behind the 
los.gus are described. The objectives of the work done in the facili- 

will be to: (1) improve the quality of information going into de- 
isons on the choice of home heating strategies applied in Alberta; 
2) 'o educate people competent to contribute to improved home 
iting efficiency; and (3) to assist in the development of new hard- 
» for this purpose 


7388 (CONF-7908116—(Vol.2), pp 9p, Paper 79-95) 
Solar heating at the P.E.I. Ark. MacKay, K.T. 1979. 
Prom 5. national conference on solar energy: bringing it 
to carth: Charlottetown, Prince Edward Island. Canada (18 
1 197%) 
Both active and passive solar heating systems are employed 
bo PET Ark. An active drain-down system, which stores heat 
r located in 70.000 litre concrete tanks. supplies heat to the 
u Domestic hot water is heated by a thermosiphon drain- 
dag system coupled to a wood cookstove. Environmental 
ee oP the Ark allows for maximum use of passive solar energy. 
iho pusseoo system supplies the majority of the heating load on 
lays. while wood stoves supply the back-up heat. The per- 
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formance of the active system has required high maintenance be- 
cause of problems in the mechanical and electrical systems. This, 
coupled with the high initial cost, has not made the system cost ef- 
fective. The 178m* commercial greenhouse uses a hybrid system 
with both active and passive systems. The active system employs a 
fan to draw air through rock storage. The passive system employs 
the high thermal mass of the deep soil beds, a concrete slab, and 
most importantly, 53,200 litres of water in translucent tanks. These 
tanks are then used for fish rearing and are the basis for a solar 
hatchery. The greenhouse has performed very well, producing 
crops year round since 1976. 


7389 (CONF-7908116—(Vol.2), pp 12p, Paper 79-103) 
Solar water heating for Oakville-Trafalgar Memorial Hospi- 
tal. Cuplinskas, E.L. (Okins, Leipciger, Cuplinskas, Ka- 
minker and Associates Limited, Toronto, Ontario); Orgill, 
J.F. 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

A detailed study of the use of solar energy for preheating of 
laundry hot water and other service water was carried out for a 
specific hospital in Southern Ontario. Results of computer simula- 
tion of the system are presented, including cases with antifreeze 
loop, draindown system, with and without storage tanks. It was 
found that exceptionally high collection efficiencies can be attained 
due to the high volume of water usage and the resulting low col- 
lector fluid temperatures. 


7390 (CONF-7908116—(Vol.2), pp 14p, Paper 79-105) 
Information files on 30 solar houses distributed across 
Canada. Labelle, D.; Charette, R.P. (Hanscomb Roy Asso- 
ciates, Montreal, Quebec). 1979. (In French). 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

The results of a study financed by the National Council of 
Research of Canada (CNRC) concerning the collection of technical 
information and the construction costs of solar houses subsidized by 
CNRC and by private foundations are presented. The projects per- 
tain to solar heating of one-family houses and the preheating of do- 
mestic water. The basic data characterizing each house and the me- 
chanical system associated with solar heating are summarized here. 
Fourteen houses were instrumented by CNRC. (MHR) 


7391 (CONF-7908116—(Vol.2), pp 11p, Paper 79-107) 
Evaluation of a solar hot-air heating system adapted to a pre- 
manufactured home and new collector concepts. Shewchun, 
J.; Adkinson, D.; Jarzem, P. (Solar Panels Ltd., Burlington, 
Ontario). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island. Canada (18 
Aug 1979). 

Early in 1978, a 2100 sq. ft. pre-manufactured, catalogue 
home designed by Halliday Homes, Burlington was solarized. 
Structural and architectural constraints were such that the solar 
system had to be adapted to the structure in a unique concept. The 
solar system components were manufactured by Solaron. A collec- 
tor of about 500 sq. ft. was used, and a rock storage bin of approni- 
mately 10° BTU capacity was constructed. Continuous performance 
monitoring of the structure throughout 1978 has been carried out. 
The installation of the system and its performance characteristics 
are described. As a result of this experience a new collector con- 
cept has been introduced. Preliminary design and test data are pre- 
sented. 


7392 (CONF-7908116—(Vol.2), pp Ilp. Paper 79-115) 
Performance evaluation of residential passive solar heating 
systems. Cuplinskas, E.L. (Okins, Leipciger, Cuplinskas. Ka- 
minker and Associates Ltd., Toronto, Ontario); Orgill. J.F. 
1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979) 

A study of the performance of passive solar heating systems 
in residential construction was sponsored by the Ontario Ministry 
of Energy in an effort to quantify the energy saving potential in 
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Ontario climate, to appraise the economics and to provide the basis 
for simplified manual design of such systems. The results of the 
study for direct, glass covered mass wall and attached sun space 
passive solar heating systems are presented. The basic heat transfer 
mechanism is discussed. Simple methods for estimation of the per- 
formance with the aid of charts and simplified approximation for- 
mulae are introduced. 


7393 (CONF-7908116—(Vol.2), pp 16p, Paper 79-116) 
Residential solar retrofit in Canada. Seymour, A.V. 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug — 

An estimate of the number of active solar residential retrofits 
in each province of Canada is presented. The factors involved in 
the process of retrofitting are identified and ordered, with emphasis 
given to the physical criteria of siting, orientation, form, construc- 
tion and heating mode. 


7394 (CONF-7908116—(Vol.2), pp 2lp, Paper 79-117) 
Two energy conserving commercial greenhouse designs. Sey- 
mour, A.V.; Irwin, N.A. 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Design criteria for commercial greenhouses are prescribed 
and the additional criteria required for energy conserving designs 
identified. Two energy conserving greenhouses are described and 
illustrated complete with construction and heating cost estimates. 
Two conventional greenhouses are described and illustrated in a 
similar manner to enable comparisons of performance. 


7395 (CONF-7908116—(Vol.2), pp 8p, Paper 79-118) 
Modelling of direct gain and Trombe wall passive solar sys- 
tems. Carter, C. (Trent Univ., Peterborough, Ontario). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

The modal mathematical model previously developed by the 
author is used to assess the performance of passive solar houses in 
Southern Ontario. The effect of varying seasonal sunshine and 
cloud cover conditions is studied. A combination of Trombe wall 
and direct gain system can provided an appropriate balance be- 
tween short term storage and midterm storage, which enables pas- 
sive solar energy to provide most of the heating needs for up to 
two cloudy days. Over a heating season, the combined system can 
provide about 80 percent of the total heating requirements. 


7396 (CONF-7908116—(Vol.2), pp 10p, Paper 79-119) 
Sun promenade in the town of Inuvik, N.W.T. Roth, LI; 
Gerein, H.J. 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Inuvik is located at latitude 68°22’N, longitude 133°43’W, 
approximately 1930 kilometers north of Edmonton and 193 kilome- 
ters north of the Arctic Circle. Plans to build a passive solar heated 
walkway in front of the stores on the main street in Inuvik are dis- 
cussed. The sun promenade will be approximately 260 meters long. 


(WHK) 


7397 (DOE/CS/10047—T5) Boston solar retrofits: stud- 
ies of solar access and economics. Shapiro, M. (Harvard 
Univ., Cambridge, MA (USA). Energy and Environmental 
Policy Center). Nov 1980. Contract AT01-79CS10047. 101p. 
NTIS, PC A06/MF AOl1. 

Studies of solar access and solar retrofit economics are de- 
scribed for residential applications in the City of Boston. The study 
of solar access was based upon a random sample of 94 buildings; 
the sample was stratified to ensure a broad geographic representa- 
tion from the city's various sections. Using available data on the 
heights and orientations of the sampled structures and surrounding 
buildings, each building's hourly access to sunlight was computed 
separately for the roof and south facing walls. These data were 
then aggregated by broad structural classifications in order to pro- 
vide general measures of solar access. The second study was a com- 
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parative analysis of the economics of several solar heating and hot 
water systems. An active hot water system, installed using pre-as- 
sembled, commercially purchased equipment, was selected as a ref- 
erence technology. A variety of measures of economic performance 
were computed for this system, with and without existing tax cred- 
its and under various financing arrangements. Next, a number of al- 
ternative approaches for solar space and water heating were identi- 
fied from interviews with individuals and groups involved in solar 
retrofit projects in the Boston area. The objective was to identify 
approaches that many of those interviewed believe to be low-cost 
means of applying solar energy in residential settings. The ap- 
proaches selected include thermal window covers, wall collectors, 
bread box water heaters, and sun spaces. Preliminary estimates of 
the performance of several representative designs were developed 
and the economics of these designs evaluated. 


7398 (DOE/CS/31744—2) Implementation plan for the 
demonstration of a 50,000 ft? solar hot water system for the 
textile industry. Final report. Hester, J.C.; Beasley, D.E.; 
Rogers, W.A. Jr. (Clemson Univ., SC (USA). Coll. of Engi- 
neering). Aug 1980. Contract AS07-78CS31744. 153p. 
NTIS, PC A08/MF AO1. 

An analysis of textile processes was conducted to determine 
their applicability to integration into a 50,000 ft? collector field and 
into a waste heat recovery system. Various processes in a typical 
carpet finishing plant, a typical cotton/cotton blend finishing plant, 
and a typical 100% synthetic fabric pressurized beck finishing plant 
are analyzed. The flat-plate, evacuated tube, and parabolic concen- 
trator are discussed and evaluated. Evaluations of direct heat ex- 
change, closed cycle enhanced recovery, and open cycle enhanced 
heat recovery techniques as applied to textile processes are present- 
ed. Conceptual designs are discussed that use a solar array to pro- 
duce hot water and use standard boilers to produce process steam 
and to augment the hot water output when insolation values are in- 
sufficient to meet process demands. Conceptual designs and cost es- 
timates are presented for: process water systems with evacuated 
tube solar collectors; process water system with concentrating- 
tracking solar collectors; feedwater system with concentrating- 
tracking solar collectors; templifier and direct exchange waste heat 
recovery system; direct heat recovery systems; integrated system 
using enhanced heat recovery and concentrating-tracking solar col- 
lectors; integrated system using direct heat recovery and concen- 
trating-tracking solar collectors; integrated system using direct heat 
recovery, evacuated tube solar collectors and concentrating-track- 
ing solar collectors; and integrated system using enhanced heat re- 
covery, evacuated tube collectors, and concentrating-tracking 
source collectors. An economic evaluation of the systems is pre- 
sented using the rate of return method. Results and recommenda- 
tions are summarized. (MCW) 


7399 (DOE/NASA/CR—161589) Solar heating and 
cooling system installed at Columbus, Ohio. Final report. 
Coy, R.G.; Braden, R.P. (Dayton Univ., OH (USA). Re- 
search Inst.). 1980. Contract ABO1-77CS30008. 180p. 
(UDR-TR—80-58). NTIS, PC A09/MF A0O1. 

The Solar Energy System installed at Columbus Technical 
Institute, Columbus, Ohio was installed as a part of a new construc- 
tion of a college building. The building will house classrooms and 
laboratories, administrative offices and three lecture halls. The 
Solar Energy System consists of 4096 square feet (128 panels) 
Owens/Illinois Evacuated Glass Tube Collector Subsystem, and a 
5000 gallon steel tank below ground storage system, hot water is 
circulated between the collectors and storage tank, passing through 
a water/lithium bromide absorption chiller to cool the building. Ex- 
tracts from the site files specification references, drawings, installa- 
tion, operation and maintenance instructions are included. 


7400 (DOE/NASA/CR—161595) Solar heating, cooling, 
and domestic hot water system installed at Kaw Valley State 
Bank and Trust Company, Topeka, Kansas. Final report. 
(Kaw Valley State Bank and Trust Co., Topeka, KS 
(USA)). Nov 1980. Contract ACO1- 771C$34030. 185p. NTIS, 
PC A09/MF AOl1. 

The building has approximately 5600 square feet of condi- 
tioned space. Solar energy is used for space heating, space cooling, 
and preheating domestic hot water (DHW). The solar energy 
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system has an array of evacuated tube-type collectors with an area 
of 1068 square feet. A 50/50 solution of ethylene giycol and water 
is the transfer medium that delivers solar energy to a tube-in-shell 
heat exchanger that in turn delivers solar-heated water to a 1100 
gallon pressurized hot water storage tank. When solar energy is in- 
sufficient to satisfy the space heating and/or cooling demand, a nat- 
ural gas-fired boiler provides auxiliary energy to the fan coil loops 
and/or the absorption chillers. Extracts from the site files, specifica- 
tion references, drawings, and installation, operation and mainte- 
nance instructions are included. 


(DOE/NASA/CR—161603) Solar heating, cooling 
and domestic hot water system installed at Columbia Gas 
System Service Corp., Columbus, Ohio. Final report. (Colum- 
bia Gas System Service Corp., Columbus, OH (USA)). Nov 
1980. Contract ABO1 -77CS34089. 149p. NTIS, PC A07/MF 
AOl. 

The Solar Energy System located at the Columbia Gas Cor- 
poration, Columbus, Ohio, has 2978 ft? of Honeywell single axis 
tracking, concentrating collectors and provides solar energy for 
space heating, space cooling and domestic hot water. A 1,200,000 
Btu/h Bryan water-tube gas boiler provides hot water for space 
heating. Space cooling is provided by a 100 ton Arkla hot water 
fired absorption chiller. Domestic hot water heating is provided by 
a 50 gallon natural gas domestic storage water heater. Extracts are 
included from the site files, specification references, drawings, in- 
stallation, operation and maintenance instructions. 


7402 (DOE/SF/10540—T1) Water-lithium bromide 
double-effect absorption cooling analysis. Vliet, G.C.; 

Lawson, M.B.; Lithgow, R.A. (Texas Univ., Austin (USA). 
Center for Energy Studies). Dec 1980. Contract AC03- 
79SF10540. 127p. NTIS, PC A07/MF AO1. 

A numerical model was developed for the transient simula- 
tion of the double-effect, water-lithium bromide absorption cooling 
machine, and the use of the model to determine the effect of the 
various design and input variables on the absorption unit perform- 
ance. The performance parameters considered were coefficient of 
performance and cooling capacity. The sensitivity analysis was per- 
formed by selecting a nominal condition and determining perform- 
ance sensitivity for each variable with others held constant. The 
variables considered in the study include source hot water, cooling 
water, and chilled water temperatures; source hot water, cooling 
water, and chilled water flow rates; solution circulation rate; heat 
exchanger areas; pressure drop between evaporator and absorber; 
solution pump characteristics; and refrigerant flow control methods. 
The performance sensitivity study indicated in particular that the 
distribution of heat exchanger area among the various (seven) heat 
exchange components is a very-important design consideration. 
Moreover, it indicated that the method of flow control of the first 
effect refrigerant vapor through the second effect is a critical 
design feature when absorption units operate over a significant 
range of cooling capacity. The model was used to predict the per- 
formance of the Trane absorption unit with fairly good accuracy. 


7403 (DOE/TIC—11105) Project SAGE: solar assisted 
gas energy. Final report and executive summary. (Southern 
California Gas Co., Los Angeles (USA)). Mar 1980. 219p. 
(NSF/RA—790330/31). NTIS, PC A10/MF AOl1. 

The Phase III basic objective was establishment of a techni- 
cal and economic baseline for proper assessment of the practical 
potential of solar water heating for apartments. Plans can then be 
formulated to improve SAGE technical design and performance; 
reduce SAGE costs; refine SAGE market assessment; and identify 
policies to encourage the use of SAGE. Two SAGE water heating 
systems were installed and tested. One system was retrofit onto an 
existing apartment building; the other was installed in a new apart- 
ment building. Each installation required approximately 1000 square 
feet of collector area tilted to an angle of 37° from the horizontal, 
and each was designed to supply about 70 percent of the energy for 
heating water for approximately 32 to 40 units of a typical two- 
story apartment complex in Southern California. Actual contruction 
costs were carefully compiled, and both installations were equipped 
with performance monitoring equipment. In addition, the operating 
and maintenance requirements of each installation was evaluated by 
gas company maintenance engineers. Upon completion of the instal- 
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lation analysis, the SAGE installation cost was further refined by 
obtaining firm SAGE construction bids from two plumbing con- 
tractors in Southern California. Market penetration was assessed by 
developing a computer simulation program using the technical and 
economic analysis from the installation experience. Also, the proj- 
ect examined the public policies required to encourage SAGE and 
other solar energy options. Results are presented and discussed. 
(WHK) 


7404 (HUD-PDR—407(2)) Installation guidelines for 
solar DHW systems in one- and two-family dwellings. (Frank- 
lin Research Center, Philadelphia, PA (USA)). May 1980. 
Contract AT01-76CS73003. 110p. NTIS, PC A06/MF AO1. 

The following subjects are covered: start-up, system layout, 
and siting; roof- and ground-mounting procedures; transfer fluids, 
piping, and ductwork; insulation; pumps, valves, gauges, and expan- 
sion tanks; heat exchangers and storage tanks; system controls; 
safety; checkout and charge-up; maintenance; and the installation 
checklist. (MHR) 


7405 (LA—8622-MS) Solar heating and cooling in the 
Los Alamos National Security and Resources Study Center. 
Hedstrom, J.C.; Murray, H.S. (Los Alamos Scientific Lab., 
NM (USA)). Dec 1980. Contract W-7405-ENG-36. 85p. 
NTIS, PC A05/MF AOl1. 

A description is given of the solar energy system for the Na- 
tional Security and Resources Study Center, a conference center 
and library at the Los Alamos Scientific Laboratory, Los Alamos, 
New Mexico. The solar heating and cooling system makes use of 
selectively coated collectors, hot storage, cold storage, night evapo- 
rative cold storage, heat recovery, a lithium bromide chiller, and a 
Rankine-cycle chiller. Data are given for the performance of the 
system for the years 1978 and 1979. The solar energy system has 
provided 76% of the energy required to heat the building and 97% 
of the thermal energy required to cool the building. 


7406 (SERI/TR—721-823) Human comfort and auxil- 
iary control considerations in passive solar structures. Place, 
W.; Kammerud, R.; Andersson, B.; Curtis, B.; Carroll, W.; 
Christensen, C.; Hannifan, M. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.; Solar Energy Research 
Inst., Golden, CO (USA)). Oct 1980. Contract AC02- 
77CH00178. 2ip. NTIS, PC A02/MF AO1. 

Energy consumption and human comfort implications of var- 
ious passive solar and energy conservation strategies are investigat- 
ed for single-family, one-story, slab-on-grade residences in Albu- 
querque, NM and Washington, DC. The building energy analysis 
computer program BLAST is used to perform annual dynamic 
heating and cooling load calculations for a building in which the 
glazing area, glazing location, and thermal mass are varied system- 
atically. The impacts on building performance of forced-flow venti- 
lative cooling and nighttime and weekday thermostat setpoint ad- 
justments are investigated. The results indicate that the annual heat- 
ing and cooling loads are highly sensitive to glazing area, glazing 
location, and thermostatic controls. Annual cooling loads are sub- 
stantially reduced by increased thermal mass in the walls. In con- 
trast, annual heating loads are fairly insensitive to increased thermal 
mass in the walls, unless very large areas of south glazing are in- 
volved. BLAST calculates the air temperatures (T/sub a/) and 
mean radiant temperatures (T/sub mr/) in each zone for every hour 
of the year; a weighted average of T/sub a/ and T/sub mr/ is used 
to evaluate comfort conditions under various circumstances. 


7407 (SERI/TR—751-746) Passive solar energy infor- 
mation user study. Belew, W.W.; Wood, B.L.; Marle, T.L.; 
Reinhardt, C.L. (Solar Energy Research Inst., Golden, CO 
(USA)). Nov 1980. Contract AC02-77CH00178. 276p. 
NTIS, PC A13/MF AOl. 

The results of a series of telephone interviews with groups 
of users of information on passive solar heating and cooling are de- 
scribed. These results, part of a larger study on many different solar 
technologies, identify types of information each group needed and 
the best ways to get information to each group. The overall study 
provides baseline data about information needs in the solar commu- 
nity. An earlier study identified the information user groups in the 
solar community and the priority (to accelerate solar energy com- 
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mercialization) of getting information to each group. In the current 
study only high-priority groups were examined. Results from seven 
passive groups respondents are analyzed in this report: Federally 
Funded Researchers, Manufacturer Representatives, Architects, 
Builders, Educators, Cooperative Extension Service County 
Agents, and Homeowners. The data will be used as input to the de- 
termination of information products and services the Solar Energy 
Research Institute, the Solar Energy Information Data Bank Net- 
work, and the entire information outreach community should be 
preparing and disseminating. 


7408 (SOLAR/0004—80/18) User's guide to monthly 

reports for sites in the National Solar Data Net- 

work, (Automation Industries, Inc., Silver Spring, MD 

(USA). Vitro Labs. Div.). Jun 1980. Contract ACO1- 
79CS30027. 46p. NTIS, PC A03/MF AO1. 

This guide reviews the individual sections of the Monthly 
Performance Report (MPR), explains the intent of each section, and 
defines the parameters used to characterize site solar energy system 
performance. Appendix A provides significant background informa- 
tion on the subsystems and design features affecting solar energy 
collection, storage, and distribution to building thermal load re- 
quirements in active and passive solar sites. Appendix B provides 
an overview of how data are collected on site and transmitted for 
processing and analysis. It also explains how data integrity is main- 
tained during this process. Appendix C is a glossary of acronyms 
and drafting symbols found in the MPR. (MHR) 


7409 (SOLAR/0016—78/33) Comparative evaluation of 
the thermal performance of solar energy systems. Bartlett, 
J.C. (International Business Machines Corp., Huntsville, AL 
(USA)). Nov 1978. Contract AC0O1-77CS34049. 10p. NTIS, 
PC A02/MF AO1. 

Comparative thermal performance evaluation of different 
solar energy systems is difficult due to system unique parameters 
and varying environmental conditions. A technique is outlined for 
comparing the thermal performance of a variety of operational 
solar energy systems by using a normalization procedure that re- 
duces all systems to a common base. The examples of the param- 
eters to be normalized are: insolation levels, loads, system size, etc. 
The technique is applied to comparative evaluation of three large 
hot water systems and results are presented based on the data col- 
lected via the National Solar Data Network during 1978. 


7410 (SOLAR/1010—78/36) Thermal performance eval- 
uation of the A-Frame Industries solar energy hot water 
system. Nemetz, D.L. (International Business Machines 
Corp., Huntsville, AL (USA)). Nov 1978. Contract ACO1- 
770834049. 13p. NTIS, PC A02/MF AO1. 

The performance of the A-Frame Industries solar energy do- 
mestic hot water system for a single family dwelling in Kaneohe, 
Hawaii is evaluated based on a comparison of the predicted climat- 
ic, load and operational conditions with those measured at the site. 
The solar energy system and instrumentation are described, along 
with the method of gathering data for performance computations. 
Performance parameters are extrapolated for increased hot water 
consumption based on f-Chart projections. Although the system 
supplies 100 percent of the present domestic hot water load, the 
load must be increased before the system can realize its economic 
worth. 


7411 Method and apparatus for solar heating and shad- 
ing. Schultz, J. US Patent 4,219,008. 26 Aug 1980. Filed 
date 6 Sep 1978. vp. 

For use with a building having a transparent wall, a method, 
and a solar energy collection apparatus for performing the method 
is provided by which the temperature and amount of sunlight 
within the building can be regulated during daylight hours, and the 
energy collected can be used for heating if required at nighttime. 
The apparatus includes an elongated solar collector that can be ro- 
tated about its longitudinal axis to vary the amount of sunlight that 
is permitted to enter the building. 


7412 Process and plant for the recovery of water from 
humid air. Hussmann, P. (to Mittex Ag (Liechtenstein)). US 
Patent 4,219,341. 26 Aug 1980. vp. 
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Disclosed are a process and plant for the recovery of water 
from humid air, in which at night cool humid air is passed through 
an adsorbent medium layer which adsorbs water from the air and in 
which, by day, air heated by solar energy up to a temperature 
which is above the ambient temperature is passed first through this 
layer to absorb water from the layer and then is cooled down so 
that the water condenses. The daytime air, when entering the ad- 
sorbent layer, is heated by solar energy with a radiator which is 
preferably a black anodized aluminum web in which the adsorbent 
medium may be embedded and/or by the adsorbent medium layer 
which is colored black for better absorption of sun rays. By using 
reflectors, the solarization upon the adsorbent medium layer and/or 
the radiator may be intensified. 


7413 Solar still. Gruntman, L.R. US Patent 4,219,387. 
26 Aug 1980. Filed date 19 Dec 1977. vp. 

A solar still adapted to float on a body of water has a toroi- 
dal evaporating chamber with sunlight admitting and absorbing, re- 
spectively, top and bottom walls for vaporizing water from the 
body admitted to overlie the bottom wall. A surrounding inner 
float ring and underlying toroidal inflatable float support the cham- 
ber. A condenser from and communicates with the evapor- 
ating chamber through elongate coaxial vapor outlet and air return 
tubes, and in turn supplies distillate to a pendent holding tank. A 
rotatable shaft extending coaxially down through the evaporating 
chamber carries a fan to propel vapor from the evaporating cham- 
ber into the condenser due to rotation of a windmill atop the cham- 
ber. A curved reflector is rotatably driven atop the inner ring to 
direct additional sunlight on the evaporating chamber as the sun 
moves overhead. An outer float ring loosely coaxially surrounds 
the inner float ring. The annular water surface between the float 
rings, covered by a transparent film, forms an oxygen production 
zone occupiable by oxygen producing phytoplankton fed by nutri- 
ents in water brought up from beneath the thermocline by thermo- 
siphon flow between the warm condenser and a surrounding heat 
skirt. Pump units mounted on the outer float ring remove distilled 
water and any oxygen produced, the latter for example to a device 
for dissolving the oxygen below the thermocline in the body of 
water. 


7414 Solar heating and cooling system efficiency as 
function of design and installation. Ward, D.S. (Colo State 
Univ, Fort Collins). Transactions of the ASME (American So- 
ciety of Mechanical Engineers) (U.S.); 102: No. 2, 158- 
165(May 1980). 

The effects of design and installation features on the overall 
efficiency of solar heating and cooling systems are evaluated. Solar 
system piping and thermal storage heat losses and parasitic power 
requirements are quantitatively evaluated by considering different 
degrees of insulation and design configurations. It is demonstrated 
that these system variables have a very strong effect on the techni- 
cal feasibility of solar heating and/or cooling systems. 12 refs. 


7415 Systems analysis of a solar industrial process 
steam generating plant. Gupta, G.D.; Gan, , A.C.; 
Bhayana, G.K. (Foster Wheeler Dev Corp, —— NJ). 
Transactions of the ASME (American Society of Mechanical 
Engineers) (U.S.); 102: No. 2, 105-111(May 1980). 

The objectives of this paper are to describe an enconomic 
model developed for use in the systems analysis of solar steam 
plants and to discuss the systems analysis and optimization of the 
Dow Solar Industrial Process Steam Plant. A systems analysis was 
performed in order to optimize this system. An economic model 
used in the analysis is presented first. The systems analysis is pre- 
sented in the following section. The results of the systems analysis 
are then discussed. 2 refs. 


7416 Design of annual storage solar space heating sys- 
tems. Hooper, F.C.; Cook, J.D. AIChE (American Institute 
of Chemical Engineers) Symposium Series (U.S.); 76: 80- 
90(1980). (CONF-791108—). 

From 72. AICHE meeting; San Francisco, CA, USA (25 
Nov 1979). 

Design considerations for annual storage solar space heating 
systems are discussed. A simulation model for the performance of 
such systems is described, and a method of classifying system con- 
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figurations is proposed. It is shown that annual systems sized for 
unconstrained performance, with no unused collector or storage ca- 
pacity, ob the erpaddce Dim og mage Angew sagas Bona 
optimal performance corresponds to the condition where the mar- 
ginal storage-to-collector sizing ratio is equal to the corresponding 
marginal cost ratio. 26 refs. 


7417 age = gran and evaluation of a multiple use solar 
energy system for Hellickson, M.A.; Peterson, 
W.H.; Verma, L.R. (Dept. of Agricultural Engineering, 
South Dakota State Univ. .. Brookings, SD 57007). pp 6-9 of 
SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Solar energy has been shown to be a technically feasible al- 
ternative for crop drying and agricultural space heating applica- 
tions, but economics, engineering and optimization are preventing 
widespread application of this alternative energy resource. Re- 
search in the Department of Agricultural Engineering at South 
Dakota State University has led to a solar energy intensifier system 
that appears to have excellent potential for solving these problems. 
The system incorporates the low temperature rise and continuous 
air flow characteristics of crop drying and agricultural space heat- 
ing applications with the economic advantages of a large area solar 
reflector to achieve significant system cost reductions and simplifi- 
cations. 


7418 

equipment in agriculture, 

F. (The Polytechnic of Central London, London NW1 5LS, 
UK). pp 10-14 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Various applications of solar heating are described for fish 
farming, raising livestock, and horticulture. A heat storage system 
was developed utilizing a cylindrical steel mesh farm silo. A fish 
farming project utilizing open or plastic greenhouse covered ponds 
indicated a significant growth increase in carp raised in warm water 
compared to carp grown in ponds. In a pig rearing house project, 
the heat storage silo was used for space heating in conjunction with 
a collector array. A horticultural experiment studied root heating 
with heat supplied by the heat storage silo to reduce the space heat- 
ing requirements in a greenhouse. Diagrams of the systems are in- 
cluded. 


7419 Solar hen house. MacDougall, E.A. (Brookhaven 
National Laboratory, Bellport, NY). pp 15-19 of SUN IL. 
Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Egg production varies with heat and light and generally 
goes down in the colder weather. The solar heated poultry house 
has the potential to supply a maximum of natural light and some or 
all of the heat needed to keep egg production and feed efficiency 
high in the colder months. The purpose of this study was to deter- 
mine the benefits, if any, of using a passive solar hen house in Bell- 
port, New York, for a small flock of hens. Other objectives were to 
supply high quality fresh eggs for the author's family and enough 
fertilizer for the vegetable garden. The passive solar system is de- 
scribed and results are given which show that 155 more eggs (18%) 
were produced with 80 pounds less grain (16%) as compared to the 
predicted egg production and grain usage as determined by the US 
Department of Agriculture data. (WHK) 


7420 Design development and performance of multi-rack 
natural convection dryer. Sandhu, B.S.; Mannan, K.D.; Dhil- 
lon, G.S.; Cheema, L.S. (Punjab Agricultural Univ., Lud- 
hiana, India 141004). 25-28 of SUN II. Boer, K.W.; 
aon B.H. (eds.). Elnsford, NY; Pergamon Press Inc. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

For dehydration of vegetables and fruits, solar cabinet dryers 
have been studied and reported in literature extensively. Drying of 
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contact in case of conventional cabinet dryers. 


7421 Development of the sulfuric acid-water chemical 
and cooling. Hiller, C.C.; Clark, E.C. (Sandia Laboratories, 
Livermore, CA). pp 149-153 of SUN II. Boer, K.W.; Glenn, 
B.H. (eds.). ord, NY; Pergamon Press Inc. (1979). 
From International Solar Energy Society meeting; Atlanta, 


GA, USA (28 ~~ 
Chemical Heat p/Chemical Energy Storage (CHP/ 


CES) systems promise considerable cost/performance advantages 
over alternative solar heating and cooling systems, such as a 30- 
70% reduction in required collector area, compact low cost stor- 
age, and heating/cooling/storage with a single device. Several 
CHP/CES systems are currently being developed under U.S. De- 
partment of Energy (DOE) funding. The present paper discusses 
the characteristics of the sulfuric acid-water system, which is the 
first such system to be successfully demonstrated on a meaningful 
scale in laboratory tests. Described are principles of operation, ad- 
vantages and disadvantages, and details of the experimental pro- 
gram. 


7422 Ai for solar heating and eost- 


ustralian programme 
ing. Read, W.R.W. (CSIRO Division of Mechanical En, 
neering, Highett, Victoria, Australia). pp 168-172 of S 
II. Boer, K.W.; Glenn, B. 
mon Press Inc. (1979). 
From International Solar Energy Society meeting; Atlanta, 
GA, = (28 May 1979). 


H. (eds.). Elmsford, NY; Perga- 


lar energy research, development and demonstration is 
continuing to expand in Australia primarily for thermal processes in 
domestic, commercial and industrial applications. The estimated 
annual expenditure is approximately $5.5 million. 


7423 Solar City - Mount Cotton. Szokolay, S.V.; Arch, 
M. (Architectural Science Unit, Univ. of Queensland, St. 
Lucia, Australia). pp 178-182 of SUN II. Boer, K.W.; 
Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 
(1979). 

From International Solar Energy Society meeting; Atlanta, 


GA, USA (28 May 1979). 
2 eo solar community in Australia will incorporate 


4,000 tain with solar space heating and air conditioning, solar 
domestic hot water, swimming pool heating, and some photovoltaic 
electricity generation. The houses will have about 40 m? of collec- 
tors on the roof for the air conditioning system, 18 m? of collectors 
for the swimming pool systems, and 1 m? photovoltaic cell arrays. 
The thermal mass will be provided by brick construction and shad- 
ing will be used on the windows for summer to reduce the air con- 
ditioning load. The air conditioning system will be a lithium bro- 
mide absorption chiller type. 


7424 Belgian solar heating R and D program. Pilatte, A. 
(Faculte Polytechnique de Mons, Laboratoire de Thermo- 
dynamique, Mons, Belgium). pp 183-186 of SUN II. Boer, 
K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A research and development program was developed in Bel- 
gium to investigate the thermal performance of solar collectors and 
solar energy system components. Simulation programs were devel- 
oped to evaluate and optimize systems and two research facilities 
were constructed. Components and systems evaluated include: 
liquid flat plate collectors; air collectors; domestic hot water heat- 
ers; space heating systems with storage for houses; and air heating 
systems with air collectors incorporating storage systems. An eco- 
nomic analysis of solar heating systems was also performed. Dem- 
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onstration systems will be constructed in the second phase of the 
project. 


7425 Canada’s federal solar energy program. Ald- 
winckle, R.M. (Solar Energy Project, National Research 
Council of Canada). -191 of SUN II. Boer, K.W.; 
Gs B.H. (eds.). EPastord, NY; Pergamon Press Inc. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Begun in 1975, the Canadian solar energy program has been 
managed since late 1977, by the Solar Energy Project of the Na- 
tional Research Council of Canada. The budget has grown from $2 
million in fiscal ‘77 to $9.5 million in the current fiscal year. The 
main thrust of the program is to develop solar heating technology 
suitable for Canadian conditions and to insure a Canadian industrial 
capability in the solar field. The program comprises: a) fundamental 
solar studies; b) systems trials in a wide range of conditions across 
Canada; c) industrial product development and d) research and de- 
velopment in photovoltaics. Current federal incentives are directed 
toward providing a guaranteed market for Canadian solar products 
and toward strengthening the capabilities of Canadian solar manu- 
facturers to supply these markets. 


7426 Solar energy R and D projects in Denmark. Kors- 
gaard, V.; Esbensen, T.V. (Thermal Insulation Laboratory, 
Technical Univ. of Denmark, Lyngby, Denmark). pp 192- 
194 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, 
NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (22 May 1979). 

Research and development projects in solar energy in Den- 
mark include demonstration projects; municipality analyses; devel- 
opment of components and systems; pilot plant facilities; air solar 
collector systems; architectural competitions; solar district heating; 
operational experiences with solar heating systems; testing of solar 
collectors and loft collectors; and construction and testing of solar 
heating systems. 


7427 Solar energy projects for heating of buildings in 
Germany. Friedrich, F.J. (Projektleitung Energieforschung, 
KFA-Julich, Julich, West Germany). pp 195-199 of SUN II. 
Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The solar energy program in West Germany is discussed and 
the status of solar heating is reviewed. Increases have occurred in 
the number of manufacturers of solar energy components, and in 
research and development activities. Cooperation between meteo- 
rologists and solar energy scientists has been established. Demon- 
stration and research programs that are underway or have been 
completed include a solar house project, swimming pool heating, 
collector testing and demonstration, thermal energy storage, and 
solar cooling. Support actions include applied research programs, 
fiscal supports, and quality standards development. 


7428 Chemical heat pumps using a slurry of metal salt 
ammoniates in an inert solvent. Wentworth, W.E.; Johnston, 
D.W.; Raldow, W.M. (University of Houston, Chemistry 


Dept., Houston, TX). pp 122-125 of SUN II. Boer, K.W.; 
Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 
(1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The decomposition for metal salt complexes can be used in 
chemical heat pump reactions for solar heating and cooling. In this 
research we have shown that the decomposition of CaCk com- 
plexed with 8NHs and SrCl, complexed with 8NHs can be carried 
out effectively as a slurry or suspension in an inert solvent. The re- 
action rates are increased by an order of magnitude and the reac- 
tions appear to be more complete. Three solvents were considered 
and the results showed that the nature of the solvent is important. 


7429 French 

aiming at the 

langer, M.; Rodot, M.; 
l’Energie Solaire, Paris, France). 
Boer, K.W.; Glenn, B.H. (eds.). ‘ord, NY; Pergamon 
Press Inc. (1979 ). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Solar energy research and development programs for heat- 
ing and cooling of buildings in France are discussed. Solar water 
heaters are commercially available and about 50,000 m? of collector 
area are produced annually. Several solar heating research and de- 
velopment programs and a limited number of cooling programs 
have been initiated. One program is focusing on passive systems 
and storage and will investigate climate, architecture and urban 
form; solar technologies for houses; and experiments on passive 
houses. 


7430 Solar heating and ccoling program in Italy. Visen- 
tin, R. (P.F.E., C.N.R., Rome, Italy). pp 204-205 of SUN II. 
Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 i Be. 

Programs eloped in italy for researching new sources of 
energy, including solar energy, are reviewed. A law containing reg- 
ulations on the reduction of heat consumption in buildings has been 
adopted and research is being performed on weather data analysis, 
compute: simulation and performance modeling of solar heated 
buildings, new building designs and urban housing retrofits, coordi- 
nation of regulations with solar applications, instrumentation of 
components, measurement and recording of solar heat gain and 
energy savings in houses, development of new components such as 
plastic and rubber flat panels, and construction of small units for 
agricultural buildings and a solar-assisted heat pump. 


7431 Solar heating of existent buildings in Italy: work in 
progress. Boaga, G.; Boccuni, R.; Platone, C.; Calderaro, V. 
(Universita de Roma, Rome, Italy). pp 206-207 of SUN II. 
Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The research that is presented is part of a plan which has 


been started in Italy by C.N.R. (National Council of Research) in 
which researchers of various Italian universities and technical 
bodies take part. The aim of the presented research is to individual- 
ize limits and possibilities of solar energy use in the existing build- 
ings. The two cases here presented concern city complexes belong- 
ing to the near or far past, typical of Rome, situated in central areas 
along the river Tevere, meant for popular housing. They are built 
in masonry according to technologies and typologies typical of old 
buildings in Italy. 


7432 National solar heating and cooling programme in 
the Netherlands. Joon, K.; Sens, P.F.; van Koppan, C.W.J. 
(Netherlands Energy Research Foundation, ettern, The 
Netherlands). pp 215-218 of SUN II. Boer, K,W.; Glenn, 
B.H. Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 


GA, _ (28 May 1979). 
A four-phase program has been instituted in the Netherlands 


for the development of the application of solar energy. The phases 
will be conducted in the order of solar boilers, solar space heating, 
seasonal storage, and solar cooling. A large scale technical and pos- 
sibly economic demonstraton of each phase will be performed and 
will incorporate research, development, and practical experimental 
work. 


7433 National solar heating and coo 
New Zealand. Benseman, R.F.; Collins, M. M. ry p p 219-223, of 
SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. ( 1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The development of solar energy in New Zealand has incor- 
porated the collection of solar radiation data and climatic informa- 
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tion, the development of an electrical-mechanical analogue capable 
of duplicating any general form of solar heating, the installation of 
solar water heaters for performance monitoring purposes, the de- 
velopment of a solar collector designed specifically for New Zea- 
land using materials indigenous to the country, and the establish- 
ment of test facilities. Other current activities include the develop- 
ment of collectors, solar water heating systems and their non-do- 
mestic and agricultural uses, passive and active solar space heating, 
thermal storage, solar drying, solar radiation data collection and 
analysis, and standards development. 


7434 Solar heating ‘85 - Sweden's national solar heating 
program. Matsson, L.O. (Solar Energy Association of Scan- 
danavia, Stockholm, Sweden). pp 294.228 of SUN II. Boer, 
K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

In this report the new Swedish national program on solar 
heating, Solar Heating ‘85 is summarized. The program is an escala- 
tion of the present program. The main emphasis of the program is 
on research and development and demonstration. The research ef- 
forts will, to a great extent, be concentrated upon storage systems. 


7435 Solar energy research in Sweden. Kristoferson, L 
(Beijer Institute, Royal Swedish Academy of Sciences, 
Stockholm, Sweden). pp 229-232 of SUN II. Boer, K.W.; 
Glenn, B. H. (eds.). Elmsford, NY; Pergamon Press Inc. 
(1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, oa Lg! May 1979). 

Some 25% of the Swedish Energy Research and Develop- 
ment Programme is solar. The solar effort is fairly comprehensive, 
but strongly focused on wind, biomass and space heating. Sweden's 
solar prospects are surprisingly good, and the areas chosen repre- 
sent the most promising combinations of resources and marketing 
potential. 

7436 United Kingdom solar heating programme. — 
rt Unit, 


son-Loveday, D.W. (Energy dp 3 Su 
Harwell, Oxfordshire, En ). pp 233-235 of SUN II. 


Boer, K.W.; Glenn, B.H. ods) 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Approximately 37% of the funds allocated in Great Britain 
for research and development programs on alterative sources of 
energy will be used for a four-year solar energy program. More 
cost effective solar water heating systems for domestic and industri- 
al uses are being investigated. The support of shared-cost programs 
in industry for the development of components and system technol- 
ogy, the measurement and analysis of system performance in full- 
scale field trials, and support for laboratory studies of more general 
problems have received the most attention. Research is also con- 
tinuing on solar space heating technology and a draft code of prac- 
tice on solar heating systems for domestic hot water has also been 
issued. 


Imsford, NY; Pergamon 


7437 Effects of air leaks on solar air heating systems. 
Elkin, R. (George C. Marshall Space Flight Center, Mar- 
shall S Flight Center, AL). pp 249-253 of SUN II. 
Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

This paper presents the results of an investigation to deter- 
mine the effects of leakages in collector and duct work on the 
system performance of a typical single-family residence solar air 
heating system. Positive (leakage out) and negative (leakage in) 
pressure systems were examined. Collector and duct leakage rates 
were varied from 10 to 30% of the system flow rate. Within the 
range of leakage rates investigated, solar contribution to heated 
space and domestic hot water loads was found to be reduced up to 
30% from the no-leak system contribution with duct leakage equal- 
ly divided between supply and return duct; with supply duct leak- 
age greater than return leakage a reduction of up to 35% was 
noted. The negative pressure system exhibited a reduction in solar 
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contribution somewhat larger than the positive pressure system for 
the same leakage rates. 


7438 Fan-assisted vertical wall hybrid solar collector 
system. Gordon, H.T.; Nearhoof, S.L. pp 274-274 of SUN 
Il. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Perga- 
mon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A modified two-pass vertical wall air collector system was 
incorporated into the Vehicle Service Building in the Veteran’s Ad- 
ministration National Cemetary in Fort Indiantown Gap, PA. 
Room air is drawn by fans through filters to the front of the ab- 
sorber plate to the top of the collector. The heated air passes 
through a distribution system under the concrete floor and is dis- 
charged near the garage doors to compensate for infiltration occur- 
ring there. The 1440 ft? of collector provides 60% of the yearly 
building load. 


7439 Closed drain-down system in a medium size solar 
heating system. Veltkamp, W.B. (Eindhoven University of 
Technology, Laboratory for Heat Technology, Eindhoven, 
The Netherlands). pp 423-427 of SUN II. Boer, K.W.; 
Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 
(1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A description is given of an experimental investigation on 
the feasability of a closed drain-down system for both freeze and 
overheating protection. The conditions required to prevent the 
cushion gas from penetrating into the heating system and to pre- 
vent boiling in the collectors during filling, are discussed. 


7440 Prediction of long-term performance of closed-loop 
concentrating solar collector systems. Ryan, W.A.; Klein, 
S.A.; Beckman, W.A. (Solar Research Laboratory, Univer- 
sity of Wisconsin, Madison, WI). pp 430-433 of SUN II. 
Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A method was developed for estimating the monthly aver- 
age performance of closed-loop solar energy systems with concen- 
trating solar collectors and liquid sensible heat storage. The collec- 
tors may be compound parabolic concentrators, single-axis trackers, 
or two-axis trackers. The method developed can be performed on a 
hand calculator and yields results sufficient for design and econom- 
ic evaluations. The method is a combination of a utilizability 
method for concentrating collectors and a general design method 
for closed-loop systems. Its validity was demonstrated by compari- 
son with the TRNSYS simulation program. 


7441 Open-cycle solar air conditioner. Robison, H.1; 
Houston, S.H.; Harper, W.; Mitchell, J.W. (Coastal Carolina 
Energy Laboratory, University of South Carolina, Conway, 
SC). pp 667-669 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
Elmsto rd, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Operation of the Coastal Energy Laboratory Solar Air Con- 
ditioner (CEL-SAC) will make possible the generation of actual 
operational data for an open-cycle, desiccant, solar air conditioner. 
This data will be compared with the predicted data obtained from a 
transient simulated computer program (TRNSYS) developed by the 
Solar Energy Laboratory of the University of Wisconsin-Madison. 


7442 Experimental study on the main components of an 
open solar cooling absorption device. Boldrin, B.; Grinzato, 
E.; Lazzarin, R. (Laboratorio per la Technica del Freddo, 
CNR., Padova, Italy). pp 670 of SUN II. Boer, K.W,; 
Cony B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

An open-type absorption system utilizing dehumidification- 
humidification for solar cooling has been developed. The elements 
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in the system include a solar regenerator, a dehumidifier, a humidi- 
fier, and heat exchangers. More information is considered necessary 
on working concentrations, solution-to-air mass flow ratios, and 
specific solution flow rate per unit area of the regenerator in order 
to size the system and select the control parameters. 


7443 Solar operated crossflow desiccant — system. 
Mei, V.; Worek, W.; Mathiprakasam, B.; Lavan, Z. (Illinois 
Institute of Technology, Chica 0, Illinois). 671-675 of 
SUN II. Boer, K.W.; Glenn, B.H. (eds.). Ems ford, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, a (28 May 1979). 

A cross-cooled solar powered air conditioning system using 
silica gel is being studied. The system consists of two identical fixed 
bed dehumidifiers. One dehumidifies while the other is being regen- 
erated. Cross-cooling is achieved with air flowing through rectan- 
gular channels and the process stream flows in perpendicular chan- 
nels which are lined with paper-like sheets consisting of micron size 
silica gei particles held in a Teflon web. A prototype dehumidifier 
was constructed and tested and the results are compared with com- 
puter simulation predictions. A complete cooling system based on 
optimum COP and minimum pressure drop (for a given size) will 
be designed, built and tested. Preliminary calculations predict a 
COP of about 0.50 with 82°C regeneration temperature. Due to the 
low pressure drop in the channels the electric coefficient of per- 
formance (EER) is very high. 


7444 Solar cooling through cycles using microporous 
solid adsorbents. Meunier, F.; Mischler, B. (Laboratoire de 
Physique de Solides, Universite Paris-Sud, Orsay, France). 
pp 676-680 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Liquid absorption cycles have been extensively studied for 
the purpose of application to refrigeration. On the other hand, few 
studies exist on solid adsorption. In this communication we present 
a study on the use of microporous adsorbents for solar cooling. We 
show that there are two domains where this cycle may be used: 
solar powered climatization with air cooled heat sink, and solar 
powered ice maker. 


7445 Design and operation of a liquid-desiccant type 
solar air conditioning system. Johannsen, A. (National Me- 
chanical Engineering Research Institute. Council for Scien- 
tific and Industrial Research, Pretoria, South Africa). pp 
681-685 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elms- 
ford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The design and operation of a full-scale experimental liquid 
desiccant-type solar air conditioning system is discussed. The 
system was designed for 20 kW of peak cooling capacity and 24 
kW of peak heating capacity using 52 m* of double glazed regener- 
ating collectors and triethylene glycol as desiccant. The COP of 
the entire system (including the collector efficiency) defined as the 
ratio of the plant cooling capacity to the energy reaching the col- 
lectors, varied from 25 to 33 per cent at collector temperatures be- 
tween 75 and 80°C and cooling tower water exit temperature of 
25°C. About 3.2 m? of collectors were required for every 1 kW of 
cooling at peak capacity conditions. 


7446 Theoretical and experimental investigations of a 
countercurrent solar regenerator. Gandhidasan, P.; Srira- 
mulu, V.; Gupta, M.C. (Department of Mechanical 
Engineering,,University of W.I., Trinidad, West Indies). pp 
686-690 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elms- 
ford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The analysis of a countercurrent solar regenerator is present- 
ed. When a solution to be regenerated flows countercurrent to the 
air stream, the transport processes are significantly different from 
those occurring in a cocurrent flow since flow reversal occurs in 
the air phase. A mathematical model for the countercurrent flow 
has been formulated and the governing equations are solved. Theo- 
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retical predictions are verified experimentally using a solar regen- 
erator employing a flat plate collector. 


7447 Test results of the solar powered Rankine cycle re- 
frigerator installed in the house. Nishiyama, E.; 
Sughara, M.; Kai, J.; Kashiwarmura, K. (Mitsubishi Electric 
Corporation, Central Research Laboratory, fee, 
Hyogo, Japan). pp 691-695 of SUN II. Boer, K.W.; Glenn, 
B.H. (eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

An experimental house in Japan incorporates the subsystems: 
collector and heat storage subsystems, Rankine cycle refrigeration 
subsystem, and air conditioning subsystem. The Rankine cycle re- 
frigeration subsystem converts thermal energy into mechanical 
power and produces chilled water but it is not used in the heating 
mode operation; since the COP of the Rankine system utilizing 
solar energy does not exceed 1.0, the subsystem is not used as a 
heat pump. The working fluid for the Rankine cycle refrigeration 
system using solar energy has a temperature range to 90°C. Experi- 
mental data from the systems in the house, which has been operat- 
ing for two years, are presented. 


7448 Cooling from an evaporating, thermosiphoning roof 
pond. Crowther, K. (Living Systems, Winters, CA). pp 696- 
696 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, 
NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The (Cool Pool’ is a shaded evaporating roof pond which 
thermosiphons cool water into water columns located within a 
building, cooling the building without adding water vapor to the 
interior air. Experimental data on the thermosiphoning rate, net ra- 
diation, temperatures and performance of the system were obtained 
and used to verify a computer simulation; differential equations 
were developed for the power balance on each node of the system. 


Two stage evaporative cooling using a rockbed as- 
sociated with the active Clearview Solar Collector (R). Peck, 
J.F.; Kessler, H.J.; Thompson, T.L. (Environmental Re- 
search Laboratory, University of Arizona, Tucson Interna- 
tional Airport, Tucson, AZ). pp 697-701 of SUN II. Boer, 
K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1979). 

From International Solar Enezgy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Two stage evaporative cooling is an effective alternative to 
refrigerated air conditioning in many of the desert regions of the 
Southwest. It is attained by precooling air without humidification 
before further cooling by evaporation. Both a new home and a ret- 
rofit attached office-greenhouse installation located at the Environ- 
mental Research Laboratory (ERL) have been constructed using 
the active ClearView Solar Collector (R) and two stage evapora- 
tive cooling. Data was collected at both locations during the 
summer of 1978. The performance of the ERL solar office/green- 
house is discussed. 


7450 Experimental investigation on control modes for an 
absorption chiller of low capacity. Lazzarin, R.M.; Boldrin, 
B. (Instituto di Fisica Tecnica, Universita di Padova, 
Padova, Italy). pp 710-714 of SUN II. Boer, K.W.; Glenn, 
B.H. (eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Some different control alternatives have been considered for 
an absorption chiller of low capacity: on-off cycling; and variation 
of the heating fluid flow rate to the generator; variation of the heat- 
ing fluid temperature. A testing circuit has been built up and a 
series of tests have been carried out. On-ff has proved not advisable 
as the efficiency is strongly penalized. The other two methods give 
better results, but they allow only a limited control range. 
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7451 Solar powered environment control criteria and re- 
alization. Lando, J.L.; Vardi, I.; Bourne, J.M.; Kimchi, Y. 
(Applied Solar Devices, Tadiran Electronic Industries Ltd., 
Te "hale Israel). Pp 720-724 of SUN II. Boer, K.W.; 
Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 
(1979). 

acan International Solar Energy Society meeting; Atlanta, 


GA, - 28 May _— 
1974, the Applied Solar Devices group in TADIRAN set 


out to ‘ie a solar powered climate control system. A 50 TR 
LiBr absorption chiller prototypical of a family of chillers from 25 
to 200 TR rating has been operational since December 1977, and is 
presently being described for the first time at an international 
forum. Basic criteria for the solar powered chiller have been speci- 
fied: Generator hot water supply temperatures attainable with flat 
plate collectors and utilization of condenser and absorber cooling 
water temperatures 29°C nominal and down to 15°C are some of 
the important requirements. The machine met all design targets and 
clearly manifests successful operation in solar and other low grade 
heat source applications. The 50 Tr LiBr machine has been tested 
for over a year and indicates unusual performance compared to 
similar machines in many respects. Higher than common heat trans- 
fer coefficients were obtained. Capability of functioning at gener- 
ator temperatures as low as 59°C and at cooling water down to 
15°C has been demonstrated. A computerized analytical model de- 
scribing the operation of the machine has been developed to predict 
performance under various operating conditions of compatibility. 
The computer values have been compared with test data with very 
satisfactory agreement. Performance curves of the machine are 
shown for a wide range of operating conditions. 


7452 Some design aspects of air cooled solar powered 
LiBr-H.O absorption cycle air conditioning systems. 
Charters, W.W.S.; Chen, W.D. (Department of Mechanical 
Engineering, University of Melbourne, Parksville, Austra- 
lia). pp 725-728 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The technical feasibility of providing solar powered absorp- 
tion cycle air conditioning utilizing the LiBr-H2O combination as a 
working fluid has been known for many years. The present units, 
however, have in some applications, suffered from a grave disad- 
vantage in that to operate efficiently, utilizing hot water from con- 
ventional flat plate collectors they have had to be water cooled. 
This necessitates the use of water cooled heat exchangers and a 
cooling tower. Such use is naturally not practicable in desert or 
semi-arid areas where water is not readily available, or in areas 
where the only water available is brackish or has a high mineral 
content. To avoid problems such as fouling of the passages of the 
cooling system under such conditions, it would seem desirable to 
develop air cooled equipment. 


7453 Solar absorption cycle cooling installations, Smith, 
G.B.; Riley, M. (Physics Department, N.S.W. Institute of 
Technology, Broadway, Australia). pp 729-733 of SUN II. 
Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Two installations of widely different cooling capacity are de- 
scribed. Similar lithium bromide/water chillers, controls and single 
glazed collectors are used. Special features include the tilt of the 
collectors in relation to C.O.P., relative performance of collectors 
and comparison between difficulties encountered in achieving ex- 
pected performance. Some performance data is presented. 


7454 Experimental comparison between solar assisted 
compression and absorption heat pump. Lazzarin, R. (Univ. 
of Padova, Italy); Sovrano, M.; Camporese, R.; Scalabrin, 
G. pp 734-738 of SUN II. Boeer, K.W.; Glenn, B.H. (eds.). 
Elmsford, NY; Pergamon Press, Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

An experimental comparative study of the performance of 
two absorption and one compression unit working as heat pump 
systems has been undertaken. The heating capacities and the COP 
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values are evaluated as a function of the evaporator inlet tempera- 
ture and for various working fluid temperatures at which heat is re- 
jected from condenser-absorber. 


7455 Use of a zeolithe 13X-H.O intermittent cycle for 
the application to solar climatization of buildings. Meunier, 
F. (Univ. of Paris, Orsay, France); Mischler, B.; Guille- 
minot, J.J.; Simonot, M.H. 739-743 of SUN IL. Boeer, 
K.W.; Glenn, B.H. (eds.). ford, NY; Pergamon Press 
Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

An important problem in solar cooling is the temperature of 
the heat sink; the zeolithe 13X-H2O cycle allows for an air cooled 
one. Moreover, there is the need of providing cooling of the build- 
ings as well as hot water in summer and heating in winter. A solu- 
tion is suggested using an intermittent cycle which gives the answer 
to these various problems. 


7456 Direct solar-heated R22-DMF absorption refrig- 
erator. Takeshita, I.; Hozumi, S. (Matsushita Electric Indus- 
trial Co., Ltd., Osaka, Ja 
K.W.; Glenn, B.H. (eds.). 
Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Testing was 


). pp 744-748 of SUN II. Boeer, 
Elmsford, NY; Pergamon Press 


on a solar absorption air condition- 
ing system comprising a combined solar collector, refrigerant vapor 
generator and solution heat-exchanger. Fluorocarbon R22 was used 
as the refrigerant and n,n-dimethylformamide as the absorbent. The 
experimental results show that the thermal COP of the absorption 
refrigerator is 0.51 to 0.53 and the system COP is 0.23 to 0.24 and 
the cooling effect is about 1800 kcal/h for an insolation of 700 to 
800 kcal/m*h and the effective collector area of 10.6 m* 


7457 Theoretical and experimental investigations of an 
intermittent solar refrigerator. Venkatesh, A. (India Inst. of 
Tech., Madras); Sriramulu, V.; Gupta, M.C. pp 749-753 of 
SUN II. Boeer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 


GA, USA (28 May 1979). 
The performance of an intermittent ammonia-water solar re- 


frigerator has been predicted using a plausible model. Extensive 
thermodynamic analysis carried out shows the influence of several 
parameters such as initial solution concentration, condenser tem- 
perature etc. on the performance. The collector analysis is per- 
formed using an equivalent electrical network. The theoretical re- 
sults are compared with the data obtained with an experimental 
solar refrigerator and the agreement is found to be good. 


7458 Solar cooling via vapor compression cycles. Lior, 
N.; Yeh, H.; Zinnes, I. (Univ. of Pennsylvania, Philadel- 
phia). pp 754 of SUN II. Boeer, K.W.; Glenn, B.H. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 


7459 Reducing solar costs with the Solar-Assisted-Tem- 
plifier. Weinstein, A.; Van Zuiden, G.J. (Westinghouse 
Electric Corp., Falls Church, VA). pp 757-761 of SUN II. 
Boeer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The principal barrier to the widespread use of solar energy 
for commercial and industrial applications continues to be high ini- 
tial costs, inadequate return on investment, and lengthy payback pe- 
riods. The Solar-Assisted-Templifier (S.A.T. system), a series solar/ 
heat pump system capable of meeting heating loads requiring tem- 
peratures up to 220°F, is shown to reduce collector area and initial 
costs up to 50%, generate after-tax rates of return in excess of 8% 
and reduce payback periods to less than 10 years for several differ- 
ent cases. Based on assumptions made and criteria used for three 
selected cities, the Solar-Assisted-Templifier system is economically 
viable now in all cities when compared to electricity and in some 
cases when compared to gas or oil. 
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7460 Optimal control of solar assisted heat pump sys- 
tems. Olson, T.J.; Hammer, J.M. (Honeywell Energy Re- 
sources Center, Minneapolis, MN). pp 762 of SUN II. 
Boeer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, wy os May ye 

A solar assisted heat pump contro! version of Honeywell's 

SUNSIM simulation package has been developed which allows the 
user to perceive the changes that occur when control perturbations 
are impressed upon a baseline optimal control scheme. SUNSIM, in 
the baseline control configuration, models system operation by an 
optimal method such that the lowest operating cost control includ- 
ing parasitic power is affected each integration time step during the 
analysis period. Once this baseline is established, any constraint 
upon the control algorithm, beyond the optimal control, must cause 
higher operating costs which can be compared against capital costs 
and control complexity. 


7461 Economics of solar-assisted heat pump heating sys- 
tems for residential use. Bessler, W.F.; Hwang, B.C. (Gener- 
al Electric Co., Schenectady, NY). pp 767-771 of SUN II. 
Boeer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The solar-assisted heat pump (SAHP) represents a potential 
opportunity for use in saving significant energy in the heating and 
cooling of buildings. There has been considerable debate as to 
which of the SAHP system configurations is most cost effective for 
residential use. The authors address this question by means of a 
graphical method for ranking all systems as a function of initial 
cost, seasonal performance, and the price of electricity. Configura- 
tions considered are the parallel, series, and three coil systems, as 
well as two reference systems: a standard heat pump, and a straight 
solar system. 


7462 Comparison of combined solar heat pump systems 
to conventional alternatives. Hughes, P.J. (Science Applica- 
tions, Inc. McLean, VA); Morehouse, J.H.; Swanson, T. pp 
772-776 of SUN II. Boeer, K.W.; Glenn, B.H. (eds.). Elms- 
ford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 


GA, USA (28 May 1979). 

This analysis is distinguished from past studies by the 
method of thermal and economic comparison. Since the purpose of 
space conditioning equipment is to provide thermal comfort, 
models have been formulated to force this requirement on all sys- 
tems. The thermal performance maps (fraction of the load met with 
free energy vs. collector area) presented herein include the effects 
of the comfort requirement and of parasitic energy consumption for 
blower and pump operation. Economic comparisons are made after 
sizing collectors and storage for the combined solar heat pump sys- 
tems; the sizing technique establishes a thermal design point for 
each system. This, combined with life cycle cost analysis, allows 
collector cost goals to be established which, if met, would allow 
combined solar heat pump systems to compete with conventional 
alternatives. 


7463 Solar operated water-LiBr absorption refrigeration 
machine used also as heat pump: technical and economic anal- 
ysis. Cocchi, A. (Inst. di Fisica Tecnica, Bologna, Italy); 
Raffellini, G.; Stopponi, V. pp 777-781 of SUN II. Boeer, 
K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 


GA, USA (28 May 1979). 
Thermodynamic analysis shows that an absorption refrigera- 


tion machine may be used for heating purposes if used as a heat 
pump together with low temperature flat plate solar collectors: this 
plant is characterized by a COP value of about 1.85, that is to say 
that one can nearly halve the need of fuel in winter, also having the 
possibility of utilizing the same machine in summer for air condi- 
tioning purposes. Moreover, analysis carried on for two different 
ways of evaluating the economic rentability shows that the suggest- 
ed plant is cheaper than other equivalent, solar assisted, low tem- 
perature heating plants. 
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7464 Prin ang wn study of solar assisted heat pump 
tems for Canadian locations. Chandrashekar, M.; Le, Le NT. 
Sullivan, H.F.; Hollands, K.G.T. (Univ. of Waterloo, Ontar- 
i 782-786 of SUN II. Boeer, K.W.; Glenn, B.H. (eds.). 
ord, NY; Pergamon Press Inc. (1979). 
From Inieraon Solar Energy Society meeting; Atlanta, 


GA, USA (28 Ma dy te Ripe 

ity of tas assisted heat pump systems for space 
nesting ane lol chee eden oe oe 
by simulating the performance of these systems on a computer 
using WATSUN. Simulations are carried out using meteorological 
data for seven representative Canadian cities, two different building 
types, and six types of system configurations. Results of the study 
show that the solar assisted heat pump systems conserve significant 
amounts of energy over resistance heating and heat pump systems. 
On the life cycle unit cost basis, solar assisted heat pump system 
costs are relatively insensitive to location. Liquid based dual source 
solar assisted heat pump systems are found to be cost effective over 
resistance heating (but not over an air-to-air heat pump) system at 
some of the locations for multiplex units. They are not cost effec- 
tive for single family dwellings at the present time. 


7465 Some performance characteristics of the UNI- 
MELB air source solar boosted heat pump system. Charters, 
W.W.S.; Dixon, C.W. (Univ. of Melbourne, Parkville, Aus- 
tralia). pp 807-811 of SUN II. Boeer, K.W.; Glenn, B.H. 
(eds.). ford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The University of Melbourne Solar Boosted Heat Pump 
combines solar technology and heat pump technology in a single 
flat plate evaporator heat pump unit using Freon 12 as the working 
fluid. By collecting the solar energy incident on the unit at high 
effectiveness as the evaporator collector plate operates just above 
or below ambient temperature and adding this to the ambient air 
heat exchange, this unit provides a performance level about twice 
that of the same heat pump unit at the same operational tempera- 
ture differential with the plate shaded. In addition, the outdoor flat 
plate evaporator is design optimized to operate using natural con- 
vection thereby eliminating the need for an outdoor fan. This pro- 
vides cost savings and also ensures a quieter operation of the unit. 
Reverse cycle operation of the unit gives a capability for air condi- 
tioning as well as the direct heating capacity allowing better utiliza- 
tion of the installed equipment on an annual basis for most climate 
zones. 


7466 Solar assisted heat pump and storage system for 

space and water heating using a conventional roof as 
a radiation absorber. Neal, W.E.J.; Loveday, D.L. (Univ. of 
Aston, Birmin , England). pp 822-826 of SUN II. 
Boeer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A domestic space and water heating system is described. It 
comprises three main components: a radiation absorber, the normal 
roof of a house, a split heat pump situated in the roof space and a 
thermal store comprising 22m* of water located below the ground 
floor. A prototype unit has been installed in an owner occupied 
house with three bedrooms and a summary of some of the results of 
monitoring for one heating season is given. An indication of the 
contribution of energy from NW and SE facing roofs is given to- 
gether with the average seasonal coefficient of performance for the 
heat pump and the relative contributions from the three low grade 
sources: ambient air, solar boost and heat loss from the house to the 
roof space during operation. 


7467 Low energy house in Sweden heated by a solar 
energy system with heat pump. Esbensen, T.V. (Mortensen 
and Esbensen, Vedbak, Denmark); Mikkonen, M. pp 827- 
829 of SUN II. Boeer, K.W.; Glenn, B.H. (eds.). Elmsford, 
NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Energy conservation design features of the house are briefly 
described including insulation, ventilation systems, waste water heat 
recovery system, solar-assisted and ground source heat pump for 
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space heating, and solar water heating system. A schematic of the 
solar systems is included. (WHK) 


7468 Comparison on the performance of a solar assisted 
heat pump and an air source heat pump in a northern climate. 
ae D.W.; Murphy, B.; Healey, J.; Stewart, R. (State 

niv of New York, Albany). pp 830-833 of SUN II. Boeer, 
K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Results from a comparison of the performance of a solar as- 
sisted heat pump and a more conventional air source heat pump are 
presented. Each system was used to heat the State University of 
New York at Albany Alumni House Conference Center during dif- 
ferent periods of the 1977-78 and 1978-79 heating seasons. The 
Alumni House is a 4200 kJ/°C-hr office and conference building. 
The building's heating energy use was monitored every two min- 
utes by an automatic data acquisition system. The data collected 
were used to validate computer simulation models of each system. 
The models were created using the University of Wisconsin Solar 
Energy Laboratory's TRNSYS program. Each validated model 
was then run using the same design year Albany climatological data 
as input. Data from these runs were used to analyze and compare 
the energy use and economics of each system. 


7469 Performance and analysis of a series heat pump 
solar system. Terrell, R.E. (Univ. of Wisconsin, Madison). 
pp 834 of SUN II. Boeer, K.W.; Glenn, B.H. (eds.). Elms- 
ford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 


7470 Solar-assisted heat pump performance and comput- 
er simulation. Taussig, R.; Lockett J.; Isakson, J.; Storie, 


M.; Levy, B. (Ma ematical Sciences Northwest, Inc., 
Bellevue, WA). pp 835-839 of SUN II. Boeer, K.W.; Glenn, 


B.H. (eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Performance data for a ten month heating season taken from 
the Seattle City Light Project Weathervane house is compared to 
simulation results from the TRNSYS computer program. The house 
uses solar energy from flat plate collectors to boost the perform- 
ance of a water-to-air heat pump, putting the excess heat in a water 
storage tank. The storage tank can also be heated by an off-peak 
immersion coil if the tank temperature drops too low. The results 
of the performance evaluation show that approximately 40% of the 
house heating requirements were provided by the solar heating 
system and that the computer program modeled the heating system 
qualitatively on an hourly basis and quantitatively over periods of a 
week or greater. 


7471 Development of an effective solar fraction. Pal- 
miter, L. (National Center for Appropriate Tech., Butte, 
MT). PP 843-846 of SUN II. Boeer, K.W.; Glenn, B.H. 
(eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Solar fraction is conventionally defined as that fraction of 
heating system load which is displaced by the solar heating subsys- 
tems. Solar fraction thus defined has two major limitations: it does 
not explicitly account for required solar system operating energy, 
and it does not allow for proper treatment of integral solar heating 
systems, those in which the solar system replaces some portion of 
the building envelope thus altering the heating system load. The 
concept of solar fraction is extended to overcome these obstacles. 
An effective solar fraction is derived which allows for the fair com- 
parison of solar space heating systems of any type. In addition, the 
effective solar fraction bears a direct relationship to savings realized 
by the owner. This is not true of the conventional solar fraction. 
The effective solar fraction is presented as a correction to the con- 
ventional solar fraction, determined by the values of other param- 
eters such as solar system coefficient of performance, auxiliary 
system efficiency, etc. The conceptual discussion is accompanied by 
examples which illustrate both the importance of using an effective 
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solar fraction, and the misleading character of comparisons based 
on the conventional solar fraction. 


7472 Adaptive control for a multiple tank, multiple tem- 
perature solar energy storage Jesch, L.F.; Zekios, A. 
(Univ. of Birmingham, En d). pp 852-856 of SUN II. 
Boeer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

An indirect, closed circuit solar water heating system is de- 
scribed which has two sets of transparent plastic collectors facing 
SE and SW with a total surface area of 120 m*. There are 2 exter- 
nal heat exchangers, 2 insolated dump tanks, 3 separate storage 
tanks and 4 sets of variable flow rate pumps in the system. A 
unique characteristic temperature is described which relates collec- 
tor efficiency and flow rate with inlet and outlet temperatures. This 
characteristic temperature is used together with insolation rates, 
heat exchanger parameters and flow velocities, in determining the 
optimal storage strategy. Energy transferred from the primary cir- 
cuit via heat exchangers is directed to one of the three storage 
tanks which are at different temperatures. The microprocessor 
based programmable control performs logging and command func- 
tions. It can be interrogated while in operation and it writes on a 
cartridge tape. It adapts the scanning rate and limiting values out- 
side design specification to the changing needs of the operating 
condition. 


7473 Mass flow considerations for solar air heating sys- 
tems. Newell, T.A.; Swanson, S.R.; Boehm, R.F. (Univ of 
Utah, Salt Lake City). pp 857-861 of SUN II. Boeer, K.W.; 
Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 
(1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The results from a computer simulation study of the mass 
flow rate effect in solar air collector/rock bin storage systems are 
presented. The results show that there can be a fairly wide range of 
mass flow rates in a solar air heating system over which the 
system's performance does not vary significantly. Two aspects of a 
solar air heating system are shown to contribute to the system's 
performance insensitivity to mass flow rate. The implications of a 
solar air heating system’s mass flow rate have a direct impact on 
the economic and design considerations of the system. 


7474 Simulation of CSU Solar House II. Bechtel, T.N.; 
Duong, N.; Karaki, S. (Colorado State Univ., Fort Collins). 
pp 862 of SUN II. Boeer, K.W.; Glenn, B.H. (eds.). Elms- 
ford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 


7475 Solar heating systems in Scandinavian climate - re- 
ality or daydreams. Girdo, V.; Hoeglund, I. (Royal Institute 
of Technology, Stockholm, Sweden). pp 863-867 of SUN II. 
Boeer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Conceivable fields of application and saving possibilities up 
to the year 1995 are discussed starting from energy requirements 
for different kinds of buildings and from the efficiency and distribu- 
tion of solar radiation in Sweden. It ought to be possible in Sweden 
up to the year 1985 to save 0 to 0.5 TWh/year and up to the year 
1995 approx. 8 to 12 TWh/year; the total energy consumption for 
Swedish buildings is about 170 TWh gross/year. The cost for solar 
heating from large solar heating plants has been calculated being 
0.05 to 0.07 $/kWh with 100% degree of self-sufficiency. Solar heat 
from local solar heating systems is estimated to cost 0.07 to 0.09 $/ 
kWh at 50 to 60% degree of self-sufficiency. This may mean that 
the costs for different solar heating systems will be at least double 
the costs of conventional heating systems (oil, electricity and dis- 
trict heating). 
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7476 Survey of existing solar system simulation meth- 
ods. Versteegen, P.L. (Science Applications, Inc., McLean, 
VA); Cassel, D.E. Pp 869-873 of SUN II. Boeer, K.W.; 
ast B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A survey was made of various analysis methods that exist 
for the design and study of solar heating and cooling systems, both 
for buildings and agricultural and industrial process applications. 
The survey includes analysis techniques for both active and passive 
solar systems. The survey is divided in two categories of methods: 
the computer methods that require a large-scale or mini-computer, 
and hand methods under which is listed everything else. The var- 
ious methods were analyzed and their capabilities and characteris- 
tics displayed in a series of tables. 


7477 Status and methodology for validating solar heat- 
ing and cooling system models. Knasel, T.M. (Science Appli- 
cations, Inc., McLean, VA); Kennish, W.; Cassel, D. pp 
874-878 of SUN II. Boeer, K.W.; Glenn, B.H. (eds.). Elms- 
ford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Validation is testing the agreement between the behavior of 
a model and that of a physical system for the purpose of establish- 
ing a level of confidence in the model. The usefulness of the model 
lies in its ability to accurately simulate or predict the physical 
system. Confidence in the model increases this utility. Ultimately 
DOE's goal is to facilitate the development of solar heating and 
cooling systems by improving techniques for designing cost-effec- 
tive systems. The definition of validation that has evolved during 
this study is based on operational requirements for validating 
models. The work reported represents task effects (1) to determine 
current validation status of various component, subsystem, and 
system models contained in the computer programs TRNSYS, 
FCHART, SOLCOST, DOE-1, and PASOLE, and (2) to develop 
a well documented validation methodology that will assure valida- 
tion activities by the solar heating and cooling community. This 
work discovered that past studies generally involved a limited 
number of climate and equipment variations, and that no systematic 
approach to validation was presently in use in the solar heating and 
cooling community. As a result of these findings a methodology de- 
velopment task was begun which resulted in a determination that 
validation needs to be a multilevel process working from detailed 
models and data toward design tools. 


7478 Solar heating simulation: accuracy and precision of 
a model using daily data. McGarity, A.E. (Swarthmore Col- 
lege, PA). pp 879-883 of SUN II. Boeer, K.W.; Glenn, B.H. 
(eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

accuracy and precision errors of a simulation model 

which uses daily time steps are analyzed by comparing its predic- 
tions of solar heating thermal performance with the predictions of a 
more detailed simulation model which uses hourly time steps and 
data. Several time periods of operation are analyzed for two differ- 
ent solar heating systems. Accuracy errors are found to be small. 
Statistical indices of precision are assessed. Finally, the usefulness 
of the daily model as a design tool is evaluated. 


7479 Layout of solar hot water systems, using statistical 
meteo- and heat demand data. Kesselring, P.; sg me 
A. (Swiss Federal Institute for Reactor Research, Wueren- 
lingen). pp 884-888 of SUN II. Boeer, K.W.; Glenn, B.H. 
(eds.). Elm sford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A layout procedure for solar hot water systems is developed, 
using statistical methods to describe the influence of meteorology. 
Characteristic functions for the calculation of gross heat output of 
collectors (all day performance), behaviour of the short term stor- 
age and for the average net heat output (useful heat) of the system 
are given. The method allows a rapid survey of the performance 
and economics of different designs and identifies the critical subsys- 
tems parameters. 
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7480 Simulation of the FSEC solar 

Klee, H. (Univ. of Central Florida, Orlando). 1 pp s09089 “93 of 
SUN II. Boeer, K.W.; Glenn, B.H. (eds.). Elmsford, 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A TRNSYS simulation of the Florida Solar Energy Center 
solar cooling system was developed. The simulation is site specific 
incorporating all appropriate building thermal characteristics, 
system control logic and one month’s measured weather data at the 
center. A simulation summary provides complete information about 
solar fraction, average collector efficiency, average room tempera- 
ture, etc., in order to evaluate system performance. 


7481 User perspectives of selected solar energy system 
design tools. Lewis, T.T.; Toomey, G.P.; Webster, T.L. 
(PRC Energy Analysis Co., McLean, VA). 895-899 of 

SUN II. Boeer, K.W.; Glenn, B.H. (eds.). ‘ord, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Solar energy system sizing methods are available to the typi- 
cal user in four separate classifications based on level of complex- 
ity. A select set of the available methods are presented for each 
classification to assist in the selection of the method most appropri- 
ate for the user’s end use. Description of each method presented re- 
flects the level of system design, the amount of solar/heat transfer 
required by the user and outputs which will occur. 


7482 Saskatchewan Conservation House: a year of per- 
formance data. Besant, R.W.; Dumont, R.S.; Schoenau, G.J. 
(University of Saskatchewan, Saskatoon). pp 907-911 of 
SUN II. Boeer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The Saskatchewan Conservation House, completed in 1977, 
is one of a small number of residences designed to provide 100% 
solar space heating in a cold climate (greater than 3000°C-Days). 
The house is primarily heated by passive solar gain and internal 
heat generation from normal electricity usage and from people. An 
active solar collection system with 17.8 sq.m. of vacuum tube col- 
lector panels provides the remaining heat required. The house in- 
corporates a tightly sealed envelope, a novel air-to-air heat ex- 
changer, insulation resistance levels (walls 7.3°cm?/W, ceiling 
10.6°cm?/W, and floor 5.4°cm?/W) that greatly exceed current Ca- 
nadian standards, sun-oriented windows, and insulating shutters on 
all the windows. The sun-oriented vertical window area, facing 
21°west of south, is 11.9 m%, or 6.4% of the heated floor area. In 
the Saskatchewan Conservation House high levels of energy con- 
servation have been achieved using insulation and air tightness; 
consequently, the requirements for either large passive solar gains 
or large active solar gains with large storage requirements have 
been reduced substantially. The performance of the house over the 
period starting Jan 1978 to the present date is reviewed. 


7483 Honeywell general offices concentrating collector 
installation and operation. Gee, R.C. (Solar Energy 


system 

Research Inst., Golden, CO); Kruger, P.D. 
SUN II. Boeer, K.W.; Glenn, B.H. (eds.). 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

An advanced solar energy system for Honeywell's General 
Offices in Minneapolis, Minnesota is in operation. This installation 
represents the first high temperature solar HVAC system for a 
major commercial building. It provided Honeywell with the excit- 
ing challenge of designing, installing, and operating a unique solar 
heating and cooling system. In meeting this challenge, the difficul- 
ties associated with implementing a first-of-its-kind system were ex- 
perienced. The problems that were encountered during the installa- 
tion and early operation of the solar system are discussed, and rec- 
ommendations which may benefit similar future endeavors by the 
solar industry are offered. 


p 912-915 of 
Imsford, NY; 
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et ee 6 ees aa. 
_ ogy school heating experiments. HSC) L.O.; 

a Energy, mg oe 919- 
om of of SUN Il t, K.W.; Glenn, B.H. (eds.). +) Eleeatord, 
NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The four proof-of-concept school heating experiments under- 
taken by the National Science Foundation in 1974 are described 
and analyzed. These experiments were the first larger-scale, user- 
oriented system projects undertaken in the US solar energy pro- 
gram when the total annual budget was about $15M. After five 
years, the basic systems are still in place and operating effectively 
for their owners. These experiments were the roots of the present 
residential and commercial solar heating demonstration programs. 
These demonstration programs have reached a climax and will now 
phase-down as solar commercialization activities are expected to 
carry the continuing industrial action. The reasons, results and pres- 
ent status for the four school experiments are described. The ex- 
periments are considered to have contributed greatly to the early 
industrial and solar program learning experiences. 


7485 EDF solar field-experiments: a synthesis of two 
years’ operation in France. Chouard, P. (EDF Les Renar- 
dieres, Loing, France). pp 924-927 of SUN II. Boeer, K.W.; 
Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 
(1979). 

From International Solar Energy Society meeting; Atlanta, 


GA, USA (28 May 1979). 

Electricite de France has built five one-family houses in Le 
Havre (North of France) and eight in Aramon (Provence, near 
Nimes). The heating system is essentially active: water flat plate 
collectors (32, 38 and 40 m? according to the size of the houses) 
feed a water storage tank (3 and 4 m*) through a heat exchanger; 
the heat distribution equipment has been designed to meet the low 
temperature requirements (35 to 45°C). All of these houses have 
now been in operation for several years (completion in 1976). They 
are fully instrumented. A comparison of the average energy con- 
sumption of the solar houses with the average energy consumption 
of electrical houses is given. 


7486 Solar heating and cooling performance in CSU 
Solar House III. Ward, D.S.; Oberoi, H.S. (Colorado State 
Univ., Fort Collins). pp 928-932 of SUN II. Boeer, K.W.; 

Glens, B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 
1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Performance analysis and operating experience with a liquid- 
heating flat-plate solar collector integrated with a residential solar 
heating and cooling system are presented for the period July 1978 
through March 1979. Results of the cooling system analysis provide 
clear indications of the critical importance of temperature differen- 
tials between the collector outlet and the absorption chiller gener- 
ator inlet, the effects of alternative control strategies, the marginal 
feasibility of cool storage, the devastating effect on system perform- 
ance due to heat losses from the thermal storage unit and the im- 
portance of minimizing electrical parasitic power requirements in 
obtaining feasibility for solar absorption cooling systems. Plots of 
efficiency curves with points scanned every 5 minutes showed poor 
correlation between collector efficiency and (T/sub in/-T/sub 
amb/)/I/sub T/ values. Discarding data for the first and last hours 
of collection to reduce effects of heat capacity and taking hourly 
average values yielded better correlations, but F/sub R/(tau a) and 
F/sub R/U/sub L/ values were significantly lower than values pro- 
vided by the manufacturer. Comparison of actual data and those 
predicted by F-Chart and SOLCOST are also presented. 


7487 Operation results of the Yazaki experimental solar 
house one and the Ishibashi solar house. Ishibashi, T. (Air- 
conditioning Research & Development Labs., Shizuoka-ken, 
Japan). PP 938-942 of SUN II. Boeer, K.W.; Glenn, B.H. 
(eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The operating records for the two solar houses, viz. Yazaki 
experimental solar house one and Ishibashi solar house, during the 
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two year period from August 1976 to July 1978 are presented, and 
their performances are compared. The long term results for solar 
cooling and heating including hot water supply give considerations 
for studying real energy saving. 


7488 Solar-heated outdoor swimming pool in Wiehl/ 
FRG: results of two years. Fruehauf, H.J.; Biasin, K. (Ener- 
ietechnik GmbH, Essen, Germany). pp 943-947 of SUN II. 
r, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 
From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979 
The first year o “operating the solar collector system for 
heating swimming pool water in Wiehl/FRG indicated significant 
thermal losses due to the design and construction of the collector 
system. Therefore the influence of system parameters on the heat 
output, such as the piping insulation and the water distribution 
within the piping system, were investigated in 1978. In addition, the 
effect of reflectors installed in the foreground of the collectors 
were studied experimentally. The results are worth consideration 
with regard to system design. 


7489 Solar heating and hot water supply system of Fuji 
Electric solar house. weer M.; Sugiura, S. (Fuji Electric 
Co., Ltd., Nagasaki, Japan p 948-952 of SUN II. Boeer, 
K.W,; Glenn, B.H. (eds.). pe ee eaford, NY; Pergamon Press 
Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Fuji Electric solar house, developed in February 1978 has 
used a solar floor heating and hot water supply system with 30m? 
solar collectors. The solar floor heating areas are about 35m?. Hot 
water is supplied for the kitchen and the bathroom. The unique fea- 
tures of this system are in the controlling procedures of solar heat 
collection and auxiliary heating and in the piping inside the heat 
storage tank. The application data are being accumulated under 
practical operation. The daily efficiency of solar heat collection has 
reached about 30%. 


7490 First year performance monitoring of an urban row 
house retrofitted to solar heating. Lior, N. (Univ. of Pennsyl- 
vania, Philadelphia). pp 953 of SUN II. Boeer, K.W.; 


Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 
(1979). 
From International Solar Energy Society meeting; Atlanta, 


GA, USA (28 May 1979). 


7491 Results of the measuring- and evaluation program 
of four solar houses in Zoetermeer, The Netherlands. den 
Ouden, C. (Institute of Applied Physics, Delft, Nether- 
lands). pp 954 of SUN II. Boeer, K.W.; Glenn, B.H. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 


7492 Policy research on community incentives for resi- 
dential solar: property-tax-exemption ordinances. Warkov, S. 
(Univ. of Connecticut, Storrs). pp 70-75 of Modelling, plan- 
ning and decision in energy systems. Hamza, M.H. (ed.). 
Anaheim, CA; Acta Press (1979). 

From International symposium on modeling, planning, and 


decision in energy systems; Montreux, Switzerland (19 Jun 1979). 
Al longitudinal study of the HUD Solar Hot Water Grant 


Program in the State of Connecticut gathered data from program 
records, Census of Population Files, a telephone interview survey, 
etc., on Connecticut's 169 local governments (towns) and on some 
900 households entering the program in September 1977. Using re- 
gression techniques to account for subsequent town differences in 
rates of program participation, a weak lagged effect was identified 
if towns provide the incentive at the onset of the program. House- 
hold survey data confirm this finding. Telephone interviews with 
program particpants indicate that households entering the program 
and acquiring solar domestic hot-water-heating systems by Spring 
1979 are more likely to report that they are residing in towns that 
adopted this ordinance. Again, the effects are weak but support a 
policy encouraging local governments to make this incentive availa- 
ble to prospective users of household solar. 
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7493 Solar : cost-minimizing collec- 
A.E. ct mage a ee 


tor-storage combinations. McGarity, 
lege, PA); ReVelle, C.S. pp 236-239 of Modeling. p 
and decision in energy systems. Hamza, M.H. Fg 
heim, CA; Acta Press (1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

Most previous solar space heating system design studies have 
investigated straight-line collector-storage expansion paths which 
link the storage volume to the collector area with a fixed volume- 
to-area ratio. The results of an optimization analysis in which col- 
lector area and storage volume are varied independently are pre- 
sented. The results show that when a solar fraction less than 0.6 is 
desired, the optimal collector-storage expansion path can be ap- 
proximated by the straight-line path represented by the widely used 
rule-of-thumb ratio: 60 liters of water storage per square meter of 
collector. However, under certain cost conditions solar heating sys- 
tems providing more than 60% of the load should use substantially 
more storage. Optimal volume-to-area ratios as high as 600 liters of 
water per square meter of collector are found for solar fractions 
greater than 0.95. Furthermore, the economic significance of move- 
ment along the optimal collector-storage expansion path reveals the 
potential attractiveness of solar heating systems which supply 
almost all of a building's heating load. 


7494 

tion systems. i 
Inc., Columbia, MD). Solar Energy. Journal of Solar Energy 
Science and Technology (U.S.); 21: No. 5, 451-452(1978). 

The theoretical thermodynamic equivalence of certain types 
of thermally driven refrigeration systems is shown. The results of 
the calculation indicate that for thermally driven systems, a cascad- 
ed refrigeration system has no advantage (theoretically) with re- 
spect to a non-cascaded system. (SPH) 


7495 Solar assisted heat pump experiment. Cordier, A.; 
Dreuil, A.; Gessinn, G. (Universite Paul Sabatier, Toulouse 
Cedex, France). pp 802-806 of SUN II. Boeer, K.W.; Glenn, 
B.H. (eds.). Elmsford, NY; Pergamon Press Inc. (1978). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

heat pump whose evaporator is made up of a series of 

solar collectors has been operating for three years at the University 
of Toulouse (France). A description is given of the solar collectors 
used, which have neither glass nor insulation, and comparison is 
made between the experimental results obtained and the predictions 
of a mathematical model. This model is then used to study a solar 
heating system with heat pump whose evaporator is fed with water 
circulating in collectors having neither glass nor insulation. 
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REFER ALSO TO CITATION(S) 7154, 7200, 7208, 7241, 7291, 7312, 7369, 
7398, 7424, 7437, 7438, 7439, 7440, 7449, 7473 


7496 (ANL-CT—80-23) Some basic considerations and 
possible improvements on the solar pond. Sha, W.T.; Cha, 
Y.S.; Liu, K.V.; Soo, S.L. (Argonne National Lab., IL 
(USA)). Jun 1980. Contract W-31-109-ENG-38. 49p. NTIS, 
PC A03/MF AOl1. 

Experimental results were compared to theoretical stability 
criteria of a salt gradient solar pond. Cellular motion in the non- 
convective layer is expected. Innovative concepts on friction stabi- 
lization using stabilizing barriers and longitudinal stratification to 
improve pond heat extraction efficiency are presented. 


7497 (CONF-790118—, ed’ 236-240) Measurement of 


natural convection in air-cooled solar collectors. Borst, W.L.; 
Higginbotham, J.L. (Southern Illinois Univ., Carbondale). 
1979. 

From 3. national passive solar conference; San Jose, CA, 


USA (11 Jan 1979). 
The nai convection in an air-cooled solar collector has 


been studied in detail. Quantitative results were obtained for the 
mass flow rate, air temperature rise, collector efficiency, and the ef- 
fective heat transfer and loss coefficients as a function of collector 
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absorber power in the range P/sub e//A/sub c/ = 80 to 900 W/ 
m?. The absorption of solar radiation in the collector was simulated 
with a heater plate in place of the usual absorber. This made it pos- 
sible to obtain reproducible results in the laboratory and facilitate 
the measurements. The collector was purposely of simple design al- 
lowing a physical interpretation of the results. The air flow took 
place between the flat absorber plate and the inner collector cover. 
No fins or other heat output augmenting devices were used. The 
inlet and outlet of the collector had the same cross sectional dimen- 
sions as the air gap in the collector. The observed dependence of 
the mass flow rate and air temperature rise on the absorber power 
could be interpreted by considering basic thermosiphon and turbu- 
lent flow principles. 


7498 (CONF-7908116—(Vol.1), pp 11p, 79-4) Feasibil- 
ity of a collector ranking index. White, JH. (DSMA Atcon 
Ltd., Toronto, Ontario). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

A relatively simple power low format Index can be deter- 
mined that will correlate the energy collected by a variety of col- 
lectors when used with a given configuration and load profile. The 
Index does not change with the volume of storage when it is varied 
from values corresponding to several days storage to those for sea- 
sonal storage systems, but does change when the load profile is 
changed, i.e. by adding DHW to a space heating load or by chang- 
ing the weather pattern because of geographic location. Collectors 
that rate well for one use and location may not rate as well in a 
different use. 


7499 (CONF-7908116—(Vol.1), pp 8p, 79-71) Solar 
diode heating system. Rush, C.K.; Blandy, B. (Queen's 
Univ., Kingston, Ontario). 1979. 

From 5. i conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979 

. The description, design snd installation of and the oper- 
ational experience with a solar heating system based on the solar 
diode collector are described. The system provides Domestic Hot 
Water and Space Heating. The solar diode collector is a liquid 
heating device with features that simplify the solar system installa- 
tion and operation. It is based on a boiling-condensing concept de- 
veloped at the Solar Lab of Queen's University. The system de- 
scribed collects energy from about 265 square feet of collecting sur- 
face and stores energy in about 3600 pounds of paraffin wax. Oper- 
ational experience is presented for the period since December 1978. 


7500 (DOE/AL/04266—T1) Microstructural and me- 
chanical property evaluation of black chrome and zinc oxide 
coated solar collectors. Annual report No. II, June 1979- 
March 1980. Inal, O.T. (New Mexico Inst. of Mining and 
Technology, Socorro (USA). Dept. of Metallurgical and 
Materials Engineering). 1980. Contract AS04-78A104266. 
85p. NTIS, A0S5/MF A011. 

Plating parameters for black-chrome system were optimized 
with respect to selectivity utilizing simplex evolutionary operation 
procedures in sixteen sets of experiments. Overgrowths produced 
with the optimized parameters were then evaluated for optical, 
structural, thermal stability and mechanical properties. It is ob- 
served that the coatings produced possess consistently high selec- 
tivity values (~ 10), are durable against exposure to high tempera- 
ture (> 400°C in air and > 500°C in neutral atmosphere), are well 
attached to their structure (> 340 kg/cm’), and are quite ductile 
(bent to 131.5° previous to fracture) and reasonably remain so fol- 
lowing exposure to 500°C (2 hrs) in air (84.2% bend previous to 
fracture). Black zinc oxide surfaces created on leaf zinc, electroplat- 
ed zinc on steel, and hot-dip zinc coated steel substrates show selec- 
tivity values that vary between 6-9, are seen to maintain their phys- 
ical integrity as well as optical properties following exposure to 
250°C (2 hrs) in air, possess high strength of attachment to their 
substrates (> 285 kg/cm?), and are quite ductile (170° bend previ- 
ous to fracture) and maintain a reasonably high ductility (121° bend 
previous to fracture) following exposure to 250°C (2 hrs) in air. 
Structural analysis of both overgrowths show them to consist of 
oxide particles within which elemental component of the oxide is 
seen to be distributed in the unassociated form. The plating param- 
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eters utilized in deposition of the coatings are seen to alter quantity 
and distribution of the elemental component and effect optical 
properties of these surfaces. These composite particles are seen to 
be of various sizes but the distribution of these particles are seen to 
be constant throughout the overgrowth. 


(DOE/CS/30122—T1) CSU Solar Housee III 
solar heating and cooling system performance. Annual report: 
technical summary, 1 October 1978-30 September 1979. 
Ward, D.S.; Ward, J.C.; Oberoi, H.S. (Colorado State 
Univ., Fort Collins (USA). Solar Energy ~~ 
Lab.). Oct 1980. Contract AC02-79CS30122. 85p. S, PC 
A0S5/MF A011. 

The objective of this study was to test and evaluate the 
practicality of an integrated flat-plate state-of-the-art liquid-heating 
solar collector and absorption cooling system installed on Colorado 
State University (CSU) Solar House III. This objective was accom- 
plished by designing and installing a complete solar heating and 
cooling system (including appropriate data acquisition equipment 
and instrumentation), performing a detailed analysis and evaluation 
of all aspects of the solar system, and comparing the seasonal per- 
formance of the system with two other solar heating and cooling 
systems installed in adjacent buildings with virtually identical ther- 
mal characteristics. 


7502 (DOE/JPL—1060-39) Criteria for evaluation of 
reflective surfaces for parabolic dish concentrators. Bouquet, 
F. (Jet Propulsion Lab., Pasadena, CA (USA)). 15 Jul 1980. 
Contract AI01-77ET20401. 67p. NTIS, PC A04/MF AO1. 

A summary of the technology for evaluating reflective sur- 
faces for parabolic solar dishes is presented. Commercial, second- 
surface glass mirrors are emphasized, but aluminum and metallized 
polymeric films are also included. Criteria for sealing solar mirrors 
in order to prevent environmental degradation and criteria for 
bonding sagged or bent mirrors to substrate materials are described. 
An overview of the technical areas involved in evaluating small 
mirror samples, sections, and entire large gores is presented. The 
objective of this study is to establish a basis for mirror criteria that 
eventually may become part of inspection and evaluation tech- 
niques for three-dimensional parabolic reflective surfaces. Concen- 
trator support structure, optical tracking, gore alignment, and other 
important ancillary problems are omitted from this study. A glossa- 
ry and important references concerning optical criteria are includ- 
ed. 


7503 (PNL—3615) Application of optical triangulation 
profilometry and optical phase ranging profilometry to the 
figure evaluation of solar mirrors. Griffin, J.W.; Lind, M.A. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Dec 1980. Contract AC06-76RL01830. 43p. NTIS, 
A03/MF AOl1. 

The techniques of optical triangulation profilometry (OTP) 
and optical phase ranging profilometry (OPRP) are proposed for 
evaluation of the figure of solar mirrors. The theoretical basis for 
each method is discussed and the results of initial feasibility experi- 
ments are reported. In OTP and OPRP the de-specularized mirror 
surface is probed with one or more visible laser beams. In OTP, 
two beams are required for the triangulation of coordinates on the 
mirror surface. In OPRP the second laser beam is retained within 
the instrument to form the reference leg of a long wavelength inter- 
ferometer. Both methods are particularly adaptable to computer 
control for fast, automated analysis of mirror surfaces. In addition 
the proposed devices are compact and sturdy enough for easy im- 
plementation in field evaluation programs. The experimental resolu- 
tion capability of the unoptimized OTP system is 2 0.1 inch (2.54 
mm). With further improvement of the beam projection and coinci- 
dence assessment systems, the design resolution goal of = 0.1 mm 
appears achievable. The results of the preliminary resolution capa- 
bility experiments on the OPRP system are inconclusive. This is 
thought to be a result of poor performance of components compris- 
ing the modulation and detection subsystems. A full assessment of 
OPRP capability will require a further investigation effort. 
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7504 (SAND—80-1964) fe ney ener Solar Systems 
Test Facility Program for predicting thermal lormance of 
line-focusing, solar collectors. nm, T.D. 
(Sandia National Labs., Albuquerque, NM (USA)). Nov 
1980. Contract AC04-76DP00789. 29p. NTIS, PC A03/MF 


A0l. 

The program at Sandia National Laboratories, Albuquerque, 
for predicting the performance of line-focusing solar collectors in 
industrial process heat applications is described. The qualifications 
of the laboratories selected to do the testing and the procedure for 
selecting commercial collectors for testing are given. The testing 
program is outlined. The computer program for performance pre- 
dictions is described. An error estimate for the predictions and a 
sample of outputs from the program are included. 


7505 Results and analysis of the CEC round-robin test- 
ing of three solar collectors. Derrick, A. (ed.). Luxembourg; 
Commission of the European Communities (1980). 78p. 
(EUR—6815/2-EN). ECIS, Washington, DC. 

The round robin testing of three flat-plate liquid-heating 
solar collectors was performed as part of a collaborative program 
co-ordinated by the European Commission to assess and develop 
methods of testing solar collectors within the European Communi- 
ty. The program has been instrumental in encouraging investiga- 
tions into the influence of sky temperature and surrounding air 
speed, equivalences of test procedures and the development of ther- 
mal capacity methods of testing. The program has also encouraged 
the standardization of nomenclature in the field of solar energy and 
has produced a standard format sheet for presenting the results of 
collector testing. The common calibration of pyranometers per- 
formed for the program demonstrated a need for improvements to 
the pyranometers used and for better international agreement on 
methods of pyranometer calibration. The analysis has shown that 
reproducible results from collector testing can be achieved under 
European climatic conditions in any given laboratory, but suggests 
that a significant difference may be expected in the performance 
characteristics measured for the same collector by two different 
laboratories. 


7506 Method of aligning and locating the mirrors of a 
collector field with respect to a receptor tower. Smith, O.J. 
US Patent 4,219,729. 26 Aug 1980. Filed date 16 Jun 1978. 


A method of surveying a solar field which has a large 
number of heliostats using a laser beam which originates directly 
below the heat receptor on the tower and can be controlled to aim 
towards any one of the mirrors in the field is described. The re- 
flected light from this mirror is analyzed, with an array of photo- 
cells which are mounted on the doors which close across the 
window of the heat receptor, to control both the azimuth and ele- 
vation of both the mirror and the laser gun in order to cause the 
beam to be aimed at the center of the mirror and the laser image 
centered on the receptor. This permits surveying the field for the 
purpose of using computer control of the mirror during normal 
daytime operation. Moreover, not only is the array of photocells on 
the window used for surveying the field during night time oper- 
ation, but they are also used to determine the coordinate transfor- 
mation between the geometry of the field and the geometry of the 
earth by tracking the sun during daytime operation. Lastly the 
system with a microprocessor on each heliostat is used for tracking 
the sun in an open control mode for all normal hours of operation 
of the power plant. 


7507 Vented solar panel. Palmer, D.W. US Patent 
4,219,009. 26 Aug 1980. Filed date 21 Aug 1978. vp. 

A solar panel is described having venting gates at opposite 
ends of an air plenum defined between a collector element and a 
protective, light-transmissive cover and having a wax thermal actu- 
ator for both the gates and flexible force-transmitting linkages be- 
tween the actuator and each gate to operate the gates simultaneous- 
ly. Preferred embodiments include certain linkages, gates and gate 
control apparatus, and certain structural relationships of the actu- 
ator with the collector element to achieve desired heat transfers. In 
certain embodiments, the actuator is part of a heat -sensing module 
which receives a multiplicity of heat inputs. The collector element 
in certain highly preferred embodiments is of plastic. A glazed solar 
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panel having a venting gate is controlled by a temperature-respon- 
sive wax thermal actuator linked thereto. 


7508 Method and apparatus for utilizing solar heat. 
Van, H.J. (to Stichting Bouwcentrum (Netherlands)). US 
Patent 4,219,010. 26 Aug 1980. vp. 

A solar heat collector is described consisting essentially of 
metal sections. The collector may be integrated with a heat storage 
medium, for example a concrete slab. Furthermore the collector 
may be provided with separate channel systems for passing heat 
from the collector to the various rooms of a house. 


7509 Modular solar energy collector . Knoos, S. 
(to Aga Ab (Sweden)). US Patent 4,219,011. 26 Aug 1980. 
Filed date 1 Dec 1977. vp. 

A readily fabricated, high efficient modular solar energy col- 
lector that may be arranged in a wide variety of arrays comprises a 
relatively small, typically but not necessarily rectangular, panel 
structure that is centrally coupled to an insulative support that may 
define an outlet conduit. In a specific example, a pair of coexten- 
sive, thermally conductive panels, the outer one of which prefer- 
ably has a light absorptive black upper surface of low emissivity, 
defines flow paths directed laterally inwardly from side margins of 
the panel to a central mid-line region at which outlet apertures flow 
into a manifold region under the panel. The heated fluid in the 
manifold communicates with an outlet conduit within the support 
that is connectable at its respective ends to like conduits of adjacent 
modules. The centrally supported panels are sufficiently rigid to 
need no additional support, and freely expand and contract in re- 
sponse to temperature changes. An array of modules of this charac- 
ter may be mounted adjacent a single transparent cover of larger 
size, and for low ambient temperature regions may include an indi- 
vidual transparent cover for each module. The construction further 
permits swiveling of individual lines of modules so as to assume op- 
timum angles to incident radiation. Despite the relatively small 
module size, high temperature differentials are achieved with high 
efficiency, and great flexibility is permitted in the arrangement of 
an array, which also can have good aesthetic appearance. All mod- 
ules may be arranged to communicate with a heat exchanger 
system, such as an air-to-water heat exchanger. 


7510 Solar heating with air transfer. Bergen, B.J. (to 
Addison Products Co). US Patent 4,219,012. 26 Aug 1980. 
Filed date 5 Mar 1976. vp. 

A solar heating system with one or more collector panels 
having an insulative, fiberglass top, black, heat-producing plates 
and an air manifold at each end. Cold air is transmitted through a 
manifold, across the plates and out the other manifold. The heated 
air is directed to a heat-storage compartment in which heat is 
stored in containers of wax. 


7511 Determining the optical quality of focusing collec- 
tors without laser ray tracing. Bendt, P.; Gaul, H.; Rabl, A. 
(Sol Energy Res Inst, Golden, Colo). Transactions of the 
ASME (American Society of Mechanical Engineers) (U.S.); 
102: No. 2, 128-133(May 1980). 

This paper describes a novel alternative to the laser ray trace 
technique for evaluating the optical quality of focusing solar collec- 
tors. The new method does not require any equipment beyond that 
which is used for measuring collector efficiency; it could therefore 
become part of routine collector testing. An angular scan is per- 
formed; i.e., the collector output is measured as a function of misa- 
lignment angle over the entire range of angles for which there is 
measurable output (typically of a few degrees). 12 refs. 


7512 Solar collectors for low and intermediate tempera- 
ture applications. Kreith, F.; Lof, G.O.G.; Rabl, A.; Win- 
ston, R. (Sol Energy Res Inst, Golden, Colo). Progress in 
Energy and Combustion Science (England); 6: No. 1, 1- 
34(1980). 

In order to provide a rational basis for deciding which type 
of low or intermediate temperature solar collector is best suited for 
a particular application, a variety of flat-plate and non-focusing 
solar concentrators are compared in this article in terms of their 
most imporatant general characteristics: namely concentration, ac- 
ceptance angle, sensitivity to mirror errors, size of reflector area 
and thermal efficiency. 53 refs. 
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7513 Simplified methods for analyzing the performance 
tn ee re S.; Mauk, C.E.; Hilde- 
brandt, A.F. (Univ of Houston, Tex). AIChE (American In- 
stitute of Chemical Engineers) Symposium Series (U.S.); 16: 1- 
5(1980). (CONF-781045—). 

From 10. synthetic pipeline gas symposium; Chicago, IL, 
USA (30 Oct 1978). 

Accurate analysis of flux profiles inside cavity receivers use 
complex computer numeric techniques. However for conceptual 
design purposes simpler preferably analytic, techniques are desir- 
able. These techniques provide a vital link between preliminary 
evaluation of receiver concepts and their final design. 11 refs. 


7514 European solar collector testing activities and test 
ae es ee ission of the Eu- 
Communities (1980). 62p. (EUR—6815/1-EN). 
E IS, Washington, DC 
‘An assessment of methods of testing solar collectors was 
made based upon the activities of twenty European laboratories 
participating in a collaborative solar collector testing 


Schatibve chagindn soe outlindd ad a onviow ef tas Hellas of the 
participating laboratories are given. A resume of the recommenda- 
tions made for testing solar collectors is given. 


7515 Solar energy collection using the reversible ammo- 
nia dissociation reaction. Wright, J.H.; Lenz, T.G. (Dept. of 
Agricultural and Chemical Engineering, Colorado State 
a , Fort Collins, CO). pp 140-144 of SUN II. Boer, 

Gienn, B.H. (eds.). Elmsford, NY; Pergamon Press 
Ine asia, 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The collection of solar energy by means of an endothermic 
chemical reaction at the focus of a concentrating collector can pro- 
vide an attractive method for the capture and transmission of high- 
temperature solar thermal energy. An experimental program has 
been developed to verify the predicted performance of a solar-ther- 
mochemical receiver utilizing ammonia as the working fluid in a 
closed-loop energy collection and transport system. Specifically, a 
10 kW(t) NHs dissociation reactor-heat exchanger assembly has 
been designed. It consists of 43 catalyst filled tubes mounted around 
the perimeter of a one foot diameter cavity. A counter-flow heat 
exchanger wraps around the assembly to transfer the sensible heat 
from the exiting dissociation gas mixture to the incoming ammonia. 
In addition, a single-tube e¢: it has been designed to simulate 
a single tube of the 10 kW(t) reactor to provide design verification 
information. 


7516 Industrial solar energy activity in 
J.H. (Flextube S.A.; Principality of vad y 
SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, - (28 May 1979). 

Within the past 6 yrs, Flextube S.A. of Monaco has ad- 

vanced from low (1%) efficiency Alcoa flat plate collectors in 1973 
which warped and corroded, through East-West tracking imaging 
collectors in 1977, to non-tracking non-imaging compound parabol- 
ic collectors with double wall straight-through vacuum insulated 
coated tubing with an efficiency of 70%. 


. Millar, 
210-214 of 
‘ord, NY; 


7517 Derivation of efficiency and loss factors for solar 
air heaters. Parker, B.F. (Agricultural ey ig, Univer- 
sity of Kentucky, Lexington, Ages 244-248 of 
SUN II. Boer, K.W.; Glenn, B.H. (eds.). ‘ord, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Equations for the collector efficiency factor, which measures 
the effectiveness of a collector absorber plate in transferring heat to 
the transport fluid, and the loss coefficient for air-type collectors 
are mathematically derived. These equations provide a method for 
computing these two factors which, with the effective transmissi- 
vity-absorptivity product, enables one to write the generalized per- 
formance equation. The prediction of performance provided by this 
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procedure is particularly useful in comparing the performance of 
different collectors and for studying a specific collector's perform- 
ance with changes in environment and design variables which can 
be controlled by the designer. 


7518 New air-heating collector design and performance. 
Koizumi, H.; Kawada, Y.; Matsui, K.; » 2 oo 
Products Engineering Laboratory, Toshiba Co 
Kawasaki, Japan). pp 254-258 of SUN II. Boer, K.W.; 
Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 
(1979). 

From International Solar Energy Society meeting; Atlanta, 


GA, USA (28 May 1979). 
The authors have developed air-heating collectors as well as 


air-based solar houses, which have not yet been widely used in 
Japan. A new collector has been designed and investigated in the 
present study and applied to three residential houses. This new col- 
lector is comprised of a glass cover, a transparent plastic film and a 
corrugated aluminum absorber. In order to ascertain the collector 
thermal performance, outdoor tests were performed, and results 
were compared with three other collectors. The results have shown 
that, under a typical operational condition, the thermal efficiency 
has increased 16% over a collector previously used in the first To- 
shiba solar house. In addition, numerical calculations were carried 
out by using collector thermal network models, resulting in good 
agreement with the experimental data. Therefore, the proposed 
models were found to be valuable in predicting the collector's per- 
formance and in assessing optimum design parameters. 


7519 Performance of parallel flow packed bed air heat- 
ers. Cheema, L.S.; Mannan, K.D. (Punjab Agricultural Uni- 
versity, Ludhiana, India). 259-263 of SUN II. Boer, 
K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The paper presents the thermal performance and pressure 
loss characteristics of parallel flow packed bed air heaters. The ab- 
sorber of these heaters is fabricated by losely packing iron turnings, 
a waste product of machine shop operations. The absorber is insu- 
lated at the back and covered with a sheet of glass. The air to be 
heated enters at one end of the packed bed, flows through the iron 
turnings along the whole length of the heaters, and leaves at the 
other end. These types of air heaters are comparatively cheaper to 
fabricate under the existing Indian conditions. Several of such heat- 
ers having different depths of the absorber containing iron turnings 
were fabricated and tested for pressure loss characteristics as well 
as thermal performance. Experimental techniques and the results of 
these experiments have been described in this paper. 


7520 Design and performance of a roof integrated solar 
air heater. Peck, M.K.; Proctor, D. (CSIRO Division of 
Mechanical Engineering, Highett, Victoria, Australia). pp 
269-273 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elms- 
ford, NY; Pergamon Press Inc. ( 1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

This paper discusses the design and construction of a roof in- 
tegrated solar air heater used in a space heating system for a well 
insulated house located in Melbourne Australia; the design of the 
house and the heat storage system are not discussed and details may 
be obtained elsewhere. The space heating system consists of an 
array of solar air heaters coupled to a rock bed thermal store locat- 
ed under the floor of the house, such that the rooms are heated by 
radiation and convection from the floor. 


7521 Comparative study of parallel-tubes and tine 
type flat-plate solar collectors. Borde, I.; Yaron, I.; Jelinek, 
M. (Research and Development Authority, Ben-Gurion 
} of the Negev, Beer-Sheva, Israel). pp 277-277 of 
SUN II. Boer, K.W.; Glenn, B.H. (eds.). Ein ‘ord, NY; 
Reantane Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Among the various tubed flat-plate solar collector designs, 
those most frequently encountered at present are the parallel-tubes 
and the serpentine (coil) constructions. It is generally accepted that 
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manufacturing costs of the tubes of the latter type of collector are 
lower. The experimental comparison of the two collectors indicated 
that the thermal efficiency of the parallel-tube is higher than that of 
the serpentine-type, but the difference between the two diminishes 
with increasing flow rates through the collectors. The pressure 
drop across the serpentine-type collector is about 3 times larger 
than that across the parallel-tube type collector at equal tube diam- 
eters, but can be decreased significantly by increasing the tube di- 
ameter without substantially affecting the thermal efficiency of the 
collector. 


7522 Experimental investigation into the effect of plate 
thermal capacity. MacGregor, A.W.K. ent of Me- 
chanical Engineering, Napier College, inburgh, Scot- 
land). 278-282 of SUN II. Boer, K.W.; Glenn, B.H. 
(eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The aim of this work was to investigate experimentally the 
effect of thermal capacity of the collector plate on the performance 
of a typical solar water heating system. Comparative testing of two 
systems, identical except for the collector plate thermal capacity, 
over a period of six months in a relatively cloudy climate showed 
that the long term performance penalty in system performance due 
to the added thermal capacity was about 2%. This is less than ex- 
pected and indicates that the thermal capacity of the collector plate 
is a relatively insignificant design variable. 


7523 Experimental study on flow distribution in chan- 
nels of flat-plate solar collectors using I.R. thermography. 
Lazzarin, R.; Pacetti, M.; Latini, G. (Instituto di Fisica Tec- 
nica, Universita di Padova, Padova, Italy). pp 283-287 of 
SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

An experimental study has been performed to evaluate the 
usual assumption that the headers provide uniform flow to channels 
in flat plate solar collectors. The investigation has been performed 
by infrared thermography on different collector geometries. The 
display of temperature profiles allowed the estimation of the flow 
rate in each channel by comparison with the theoretical pattern 
predicted in the hypothesis of uniform flow. The study of roll- 
bond’ parallel channels and sheet and tube collectors has revealed 
the existence of relevant flow disuniformities. 


7524 Theoretical and experimental investigation of the 
flow in a flat plate collector. Dalbert-Conseil, A.M.; Peube, 
J.L.; Penot, F.; Robert, J.F. (Laboratoire d’Energetique So- 
laire). 288-292 of SUN II. Boer, K.W.; Glenn, B.H. 
(eds.). E msford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Asymmetric uniform heating has been investigated for la- 
minar mixed convection in a flat plate vertical collector. The rela- 
tive importance of free and forced convection is discussed for the 
fully developed solutions. Numerical solutions are obtained for the 
developing flow and a good agreement is noted with the fully de- 
veloped ones. Tests are made to compare theoretical profiles and 
experimental measurements in a real collector. 


7525 Forced convection in solar collectors. McEligot, 
D.M.; Bankston, C.A. (Aerospace and Mechanical 7 4 


neering Department, University of Arizona, Tucson, ‘i 
pp 293-297 of SUN II. Boer, K.W.; Glenn, B.H. (eds. 
Imsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The results of a simple, one-dimensional analysis of heat 
transfer in solar collectors are presented in a non-dimensional form 
which can be useful for understanding the effects of varying perti- 
nent design parameters. Four classes of collectors are treated as ex- 
amples. 
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Analysis of matrix air heaters. Neeper, D.A. 
(Group Q Q-11, MS/571, Los Alamos Scientific Laborato 
Los Alamos, NM). pp 298-301 of SUN II. Boer, K. 
oN B.H. (eds.). Elmsford, NY; Pergamon Press ies 


(197 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

In 1978, Beckman published the results of numerical calcula- 
tions of the thermal behavior of a radiatively heated, optically 
thick, porous bed with forced convection. By using a physical anal- 
ogy, this paper develops an analytic expression that approximates 
Beckman’s calculated bed efficiency. This analytic expression for 
bed efficiency should be useful for computation of overall! collector 
efficiency. Furthermore, it is shown that under certain stringent as- 
sumptions the bed efficiency may be compared with the flat-plate 
collector parameter F(R) in order to compare the expected per- 
formance of a matrix collector with that of a flat plate. 


7527 Optimization of flow passage geometry for air- 
heating solar collectors. Hollands, K.G.T.; Shewen, E.C. 
(Thermal Engineering ie University of Waterloo, Wa- 
terloo, Ontario, 302-306 of SUN II. Boer, 
K.W.; Glenn, B.H. (edes Eimsford, NY; Pergamon Press 
Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The effect of the choice of shape and dimensions of the air 
flow passages in air-heating solar collectors is assessed. Particularly 
examined is their effect on the overall heat transfer coefficient, U/ 
sub pf/, between the air stream and the plate, which has an impor- 
tant effect on collector efficiency. It is emphasized in this study that 
in comparing various designs of flow passage, they should be com- 
pared for the same pressure drop, Ap, suffered by the air in passing 
through the collector, and for the same mass flow rate, m, per unit 
of collector area. On the basis of this type of comparison, two con- 
clusions are drawn: first, when the length of the air flow passage, 
L, is greater than about 1.5 m, U/sub pf/ is insensitive to cchoice 
L, but when L < 1.5 m, U/sub pf/ increases dramatically with de- 
creasing values of L. Second, at least in the laminar region, (L < 
~ 1.5 m) the value of U/sub pf/ for a V-corrugated absorber plate 
is 47% higher than that for a flat absorber plate. The first conclu- 
sion has led to a proposal for a novel air-heating solar collector 
design, called the short-path design. 


7528 Thermal performance of compounds used to im- 
prove heat transfer in solar collectors. Mumma, S.A.; 
Hansen, D.G. (College of Architecture, Arizona State Uni- 
versity, Tempe, AZ). pp 307-311 of SUN II. Boer, K.W.; 
to B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May or. 

A comparison of thermal conducting materials suitable for 
use in absorber plates of solar collectors was performed. Thermal 
conducting materials from four manufacturers were selected for 
analysis and included three grades of heat transfer cement, six 
putty-type compounds, and two other materials. Boiling water was 
used as the heat source and an ice bath was used as the heat sink; 
the average temperature between the two bars where the thermal 
conducting materials were placed was 50°C. Conductance was de- 
termined for each material and the results indicated that thermal 
conducting materials may provide significant improvement in col- 
lector performance. Further tests were considered necessary to 
evaluate compound performance over time in actual applications. 


7529 Heat transfer through collector glass covers. 
Hassan, K-E. (Centre for Solar ome | Studies, hig 4 
Libya). pp 312-316 of SUN II. Boer, K.W.; Glenn, B.H 
(eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 


GA, USA (28 May 1979). 
Analysis is carried out for radiant exchange between two 


parallel isothermal plates of infinite dimensions separated by a 
number of transparent absorbing surfaces, taking into consideration 
the conductance between the surfaces involved. An extension of 
the so-called radiosity method’ is used and the problem is expressed 
as a system of algebraic equations. In the absence of conductance, 
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these equations are linear and could be put in a more convenient 
dimensionless form. The solution for the special case of solar col- 
lector covers made of a number of transparent (usually glass) plates 
is solved and compared with the results in the literature. A solution 
is also given for the temperature distribution within a thick plate 
subjected to radiation and conductance. 


7530 Three dimensional ray tracing through concentric 
tubular elements using vector methods. Janke, ig oo 

~g fh ws — Engin ontana 
Sue University, Bo "17-321 er SUN Il. 
Boer, K.W.; Glenn, BH G H. (eds.). in). Eleeaioed, NY; Pergamon 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Using vector methods, a three dimensional ray trace is de- 
veloped for a direct ray incident upon a tubular element of circular 
cross section. This ray approaches the element in a plane not per- 
pendicular to the long axis, but rather in a plane always parallel to 
that axis. Relations are developed for the various angles of inci- 
dence and refraction as the ray is partially transmitted and/or inter- 
nally reflected, for its in-glass path length, and for the minimum 
distance from the fraction passed to the interior cavity and the long 
axis. The results are useful in determining a transmittance absorp- 
tance product for such an element with concentric absorber of cir- 
cular section. 


7531 Cylindrical glass tubes for flat plate collector 
covers. Worek, W.M.; Lavan, Z. (Illinois Institute of Tech- 
nology, Chicago, IL). pp 322-326 of SUN II. Boer, K.W.; 
oN B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 
1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The transmission of short wave radiation through cylindrical 
glass tubes used as a solar collector cover was investigated both 
analytically and experimentally. The analytical model divided the 
incident radiation into a discrete number of equally spaced rays 
which impinged on the tubular collector cover. At every intersec- 
tion of a tube and an incident ray, the local angle of incidence and 
the fraction of radiation transmitted and reflected was calculated. 
From these results the dependence of the transmittance of the tubu- 
lar glass cover on angle of incidence was determined. Three experi- 
mental techniques were used to study the transmittance experimen- 
tally. First, a qualitative method incorporating encapsulated liquid 
crystals applied to a 0.3m x 0.3m mylar substrate was used. This 
sheet was placed in the plane normally occupied by the collector 
plate and the distinct color patterns due to the variation in trans- 
mission through the cover were recorded. The other two methods 
established the angular dependence of transmittance by direct radi- 
ation measurements of the transmitted radiation and by fabricating 
a collector and determining the transmittance from the performance 
curve. 


7532 Effect of pressure on the performance of cylindri- 
cal solar collectors. Worek, W.M.; Lavan, Z. (Illinois Insti- 
tute of Technology, Chicago, IL). pp 327-330 of SUN II. 


Boer, K.W.; Glenn, B.H 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The combined effect of vacuum and a selective absorbing 
surface is extensively used in high temperature solar collectors. In 
the analysis of such collectors it is usually assumed that radiation is 
the primary mode of heat loss and that all other modes of heat 
transfer can be neglected. The present work is concerned with the 
variation of collector heat loss with pressure in the annulus be- 
tween the absorber and the outer glass envelope of a single Owens- 
Illinois Sunpak TM collector tube. In particular, the results show 
the effect of pressure on conduction heat loss and the pressure level 
at which conduction heat loss can be neglected. 


eds.). Elmsford, NY; Pergamon 
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7533 Study on flat plate solar collectors under transient 
conditions. M.S.; Seth, A.K.; Nayak, J.K.; Kaushik, 
S.C. (Centre of ge kegs ‘Studies, Indian Institute of Technol- 
ogy, New Delhi, India). pp 331-331 of SUN II. Boer, K.W.; 
Cis79} B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 
1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, by (28 May 1979). 

An evaluation of inexpensive insulation materials such as 
polystyrene used in flat plate collectors under high temperature 
desert conditions indicated that the top layer insulation material 
may not withstand high temperatures which cause the flow of fluid 
to stop. A one-dimensional equation was used to investigate tem- 
perature distribution in the insulation. 


7534 Effect of off-south orientation on optimum condi- 

tions for maximum solar energy absorbed by flat plate collec- 

tor augmented by sia solide. a Ls. Eldighidy, S.M. 

(College of Engineering, King bdulaziz University, 
Jeddah, Saudi Arabia). pp 332-336 Fs SUN II. Boer, K.W.; 

Gsm B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 
1 : 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Complete analysis of the off-south oriented, simple flat plate 
collector, augmented by flat sheet specular reflector, is developed. 
The enhancement of heat flux absorbed by solar collector due to 
the use of reflector is calculated as a function of solar altitude and 
azimuth angles, off-south orientation angle of collector, and relative 
sizes and tilt angles of both collector and reflector. The shading 
effect due to the presence of the reflector is considered in the anal- 
ysis. The collector and reflector variables are optimized for maxi- 
mum solar energy flux absorbed by the collector during a pre-speci- 
fied period of time. The Hooke and Jeeves optimization technique 
has been used in the analysis. 


7535 Evacuated selective solar collectors. Hermann, W.; 
Horster, H.; Kersten, , GmbH 
Forschungslaboratorium Aachen, Weisshausstrasse, Aachen, 
West Germany). pp 337-337 of SUN II. Boer, K.W.; Glenn, 
B.H. (eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Several types of selective coatings and various configrations 
of evacuated solar collectors were evaluated. The selective coatings 
which are protected within the evacuated space were tested and in- 
cluded transparent infrared reflecting InzO; layers or black cobalt. 
Three design ~ k0 variations were also studied for conversion and 
heat loss factors and the advantages and disadvantages of each are 
discussed. 


7536 Unitary solar collector - a new approach to low- 
cost, flat-plate systems. Erb, R.A. (Franklin Research 
Center, Division of the Franklin Institute, Philadelphia, 
PA). pp 338-341 of SUN II. Boer, K.W.; Glenn, B.H. (eds.) 
Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The unitary solar collector is a seamless, glazed, flat-plate 
collector panel coextruded from thermoplastic material (e.g., clear 
UV-stabilized and black polycarbonate for an air-heating system). 
The advantages of this new system include: low cost, light weight, 
good structural strength, capability for mass production, and design 
possibilities not practical with conventional systems. Prototype 
panels (10 cm wide) have been coextruded in polycarbonate. A 
small-scale test in Florida under stagnant flow conditions for over 
2.5 years (reaching temperatures to 137°C) has shown that the 
panels withstand these severe conditions. 


7537 Evacuated tubular collector concepts and systems 
application. Duff, W.S.; Schreitmuller, K.R.; Kersten, R. 
ae State University, Fort Collins, CO). p 342 of 
SUN II. Boer, K.W.; Glenn, B.H. (eds.). El a4 NY; 
Pergamon Press Inc. (1979). 
From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 
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Two types of evacuated tube solar collectors were evaluated 
and the efficiency of evacuated tube collectors was compared with 
that of flat plate collectors. Performance, cost, safety, reliability, 
and convenience are discussed and two current systems being stud- 
ied are reviewed. 


7538 Low cost high temperature adhesive bonded solar 
collectors. Dame, R.E.; Dalton, J.J. (Mega Engineering, 
Silver Spring, MD). 343-347 of SUN Boer, K. 
Gon -H. (eds.). ford, NY; ena Press oy 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

This paper presents a summary of results for a design, analy- 
sis and test program directed at evaluating candidate adhesives 
which could be used for bonding flat plate solar collector absorb- 
ers. Prototype performance test results and analysis under flow and 
stagnation conditions are also presented. These results are part of a 
Department of Energy Solar Heating and Cooling Research and 
Development Branch Office of Conservation and Solar Applica- 
tions funded project. 


Integration of solar collectors in large prefabricat- 
pi roof/wall sections. Spencer, D.L.; Strub, R.A. (The Uni- 
versity of Iowa, Division of Energy Engi g, lowa 
City, Iowa). 348-352 of SUN II. Boer, K.W.; Glenn, 
B.H. (eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Of the many functions which the external shell of a building 
ought to serve, i.e. protection from precipitation, insulation from 
heat and cold, etc., we now must add another: the collection of 
solar energy for use in heating and/or cooling the building. That 
the shell itself should serve this additional purpose, is only logical 
since every major component of a solar collector except the ab- 
sorber plate is required in the shell of the building anyway. This 
paper describes a novel liquid type collector which has been devel- 
oped over the last few years at The University of Iowa, and de- 
scribes a method being employed by Component Homes Inc. for in- 
tegrating this collector into large panels which can then be installed 
in new construction or as additions to existing buildings. The ap- 
proach is attractive from the point of view of both cost and per- 
formance. All manifolds are inside the enclosure, and actually con- 
tribute to the absorber surface. The collector therefore has an ex- 
tremely high ratio of aperture to gross area. Considering only ab- 
sorber surface unshaded by cover supports and wetted by heat re- 
moval fluid, this ratio is 0.93 to 0.95. Warm-up losses are very low 
due to very lightweight construction. Steady state performance is 
high since black chrome is used as an absorbing surface. The per- 
formance based on gross area is probably the highest presently 
available when properly integrated with storage and heat use com- 
ponents. The cost, on the other hand, is very low due to major re- 
ductions in labor and materials. 


7540 Testing the performance of solar collectors under 
standard conditions. Dittes, W.; Goettling, D.R. (Institut fur 
Kernenergetik und Energiesysteme, Anteilung Heizung Luf- 


tung Klimatechnik, Universitat Stuttgart, Stuttgart, West 
Germany). pp 355-359 of SUN II. Boer, K.W.; Glenn, B.H. 
(eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Four common procedures for testing the thermal perform- 
ance of solar collectors are presented. Apart from these it is pro- 
posed to determine the conversion factor and the rate of heat loss 
in an indoor test under controlled and well defined conditions. 
They refer to a standard water flow rate, an ambient temperature 
and the procedure for measurement of the rate of heat loss. This is 
evaluated as a power function of temperature difference between 
water and the surrounding. Thus, the efficiency curve can be deter- 
mined with only a few measured points. An open test loop similar 
to the one used for measuring the heating rate of hot water heating 
units as per ISO 3150 or DIN 4704 is proposed. Compared with 
tests in closed loop systems the open loop allows a simple control 
and a quick sequence of measurement. 
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7541 Equations for representing the U(L)-dependence. 
Shewen, E.C.; Hollands, K.G.T. (Thermal Engineering 
Group, University of Waterloo, Waterloo, Ontario ent 

360-364 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
Bp, 300-3 NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

It is generally recognized that the collector heat loss coeffi- 
cient, U(L), is not a constant but depends upon the operating tem- 
perature of the collector. Approximate equations for the depend- 
ence must be developed before an accurate test method can be set 
up. This paper gives a critique of the equations put forward previ- 
ously and suggests a new equation in which U(L) is assumed to 
depend upon the average of the plate and ambient temperatures, 
rather than upon the difference between the fluid and air tempera- 
tures. The method based on the equation requires a subsidiary equa- 
tion for the plate temperature and a suitable equation for this is sug- 
gested. The test procedure based on this method requires a separate 
measurement of (tau a/sub e/) and the test procedure suggest by 
Smith and Weiss appears to be particularly well adopted to it. Test- 
ing experience gained at the University of Waterloo based on this 
method is outlined. Collectors are tested indoors to characterize the 
U(L) dependence and outdoors with T(fi)=T(a) to give the value 
of F(R)(tau a/sub e/). Results of testing 14 air heating collectors 
are given in tabular form. 


7542 Comparison of test results for flat-plate water- 
heating solar collectors using BSE and ASHRAE procedures. 
Jenkins, J.P. (Thermal Solar Group, National Bureau of 
Standards, Washington, DC). pp 365-369 of SUN II. Boer, 
K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The German Bundesverband Solarenergie (BSE) Working 
Group recently adopted and published a procedure for testing solar 
collectors based on thermal performance. Research facilities for 
testing flat-plate water-heating collectors have been built at NBS in 
accordance with the BSE procedure and the existing ASHRAE 
Standard 93-77. The purpose of this paper is to describe the BSE 
test procedure and compare experimental test results with those ob- 
tained using the existing ASHRAE Standard 93-77. Included is a 
description of the collector test facilities at NBS and the results ob- 
tained from testing five commercially available flat-plate water- 
heating collectors using both procedures. 


7543 Tests of all-day collector performance. Beach, 
C.D.; Huggins, J.C.; Roland, J.D. (Florida Solar Energy 
Center, Cape Canaveral, FL). pp 370-374 of SUN II. Boer, 
K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

As part of a program to evaluate collectors used in the na- 
tional solar heating and cooling demonstration program, 23 flat 
plate collectors were tested for efficiency while they operated for 
an entire day at a constant inlet temperature and flow rate. As 
many as four all-day tests were performed on some of the collec- 
tors to provide data at different operating temperatures and for var- 
ious types of days. When efficiencies are referenced to ambient 
temperature and total available solar irradiance, in a manner analo- 
gous to the plots of ASHRAE collector efficiency data, results 
show a performance advantage for glass covers as compared to 
plastic. Results also show a wide variation in performance among 
collectors with selective absorber surfaces but much less variation 
among those with flat black coatings. While the all-day test data 
are easier to interpret than ASHRAE performance curves, and also 
simplify collector comparison, more test time is required to make a 
conclusive evaluation. 


7544 Experimental evaluation of zero radiation heat loss 
testing of rear duct air-heating solar collectors. Yaneske, 
P.P.; Wiles, I.C. (Dept. Architecture and Building Science, 
University of Strathclyde, Glascow, Scotland). pp 375-379 
of SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1979). 
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From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Experimental results of steady state zero radiation heat loss 
tests for a rear duct air-heating solar collector showed 


distributions through the collector were com- 

under the conditions of the heat loss test and under radiative 

. Infra-red lamps were used to provide the radiative heating 
results checked by two tests under solar radiation. 


545 CSIRO collector test facilities. Proctor, D.; Peck, 
M.K. (CSIRO Division of Mechanical 
ett, Victoria, Australia). 1 Rang of S$ II. Boer, K.W.; 
oY B.H. (eds.). Nery NY; Pergamon Press Inc 


From International Solar Energy Society meeting; Atlanta, 

GA, USA (28 May 1979). 
The co! collector testing facilities used by CSIRO Division of 
are described. This equipment is used to 


Laboratory tests for flat plate solar collectors. 
Kraus, K.; Hahne, E.; Sohns, J. (Institutsgemeinschaft zur 
Technischen Nutzung Solarer Energie, Institut fur Thermo- 
dynamik und Warmetechnik, Universitat Stuttgart, Stutt- 
a Federal Republic of Germany). pp 385-389 of SUN II. 
K.W.; Glen, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 
From International Solar Energy Society meeting; Atlanta, 


GA, USA X etien, epste 

A test unit for flat plate collectors is described. 
This is equipped with inexpensive lamps. Their spectral qualities 
and those of the entire irradiation unit were investigated. The effi- 
ciency of a specially built sample collector and the temperature dis- 
tribution in its absorber plate were measured under as identical con- 
ditions as possible in indoor and outdoor tests. The agreements in 
both tests were very good. These results seem to justify the use of 
the laboratory installation for collector testing and systematic re- 
search. 


7547 Proposed method for testing radiative cooling flat- 
plate collectors. Connell, H.L.; Pytlinski, G.T. (Physical Sci- 
ence Laboratory, New Mexico State University, Las 
Cruces, NM). pp 391-395 of SUN II. Boer, K.W.; Glenn, 
B.H. (eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Radiative cooling, which is the effect of the exchange of 
long-wavelength radiation between the ground and the sky, could 
be used effectively to provide a cooling comfort in residences locat- 
ed in arid climates. New Mexico, with its clear skies, high altitude 
and low humidity presents an excellent ground for testing the radia- 
tive cooling rate of flat-plate radiators. A typical water cooled flat- 
plate radiator having a metal radiating plate and a plastic radiator 
was selected for testing the radiative cooling rate. The net loss of 
heat at night from the radiator plate to the sky was measured. The 
procedure of ASHRAE 93-77 was adapted for the testing purpose. 
An equation for the radiative cooling rate for a flat-plate collector 
and an equation for the instantaneous efficiency for such a collector 
were derived and are presented. The sky temperature value was 
calculated and it is compared with well-known literature data. The 
results of thermal testing of a radiative cooling collector are pre- 
sented in a graphical form. 


7548 Evaluation of the influence of heat transfer fluid 
properties and flow rate on flat plate solar collector efficien- 
cy. — blood, W.; Schultz, W.; Barber, R.; Streed, E.R. 
(Wyle Loleeaeates | Huntsville, AL). p 396-400 of SUN II. 
Boer, K.W.; Glenn, B.H. (eds.). ord, NY; Pergamon 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 

GA, USA (28 May 1979). 
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Experimental data are presented which illustrates the magni- 
tude of fluid parameter effects on the thermal performance of flat 
plate solar collectors for various liquid heat transfer fluids. Instanta- 
neous thermal performance tests were conducted on four different- 
ly constructed, commercially available flat plate collectors with 
each of four commonly used heat transfer fluids: water; an ethylene 
glycol-water solution; a silicone oil; and a synthetic hydrocarbon. 
Each collector was tested with flow rates in the range of approxi- 
mately 0.010 to 0.047 kg/sec per square meter (7 to 35 Ibm/hr. ft?) 
of net aperture area. The ASHRAE 93-77 recommended flow rate 
of 0.02 kg/sec-m? (14.7 Ibm/hr. ft?) was used as a reference base- 
line. Results show a marked decrease in efficiency (5 to 8 percent- 
age points) for all collectors tested when using the silicone oil and 
the synthetic hydrocarbon oil compared to water at the same flow 
rate. Collectors having a high heat removal factor were observed 
to recover their efficiency with increases in the mass flow rate of 
approximately 1.8 to 2.2 times the ASHRAE 93-77 recommended 
value. 


7549 Results of long term natural weathering effects on 
solar collectors under stagnation conditions. Henderson, B.; 
Schultz, W.E.; Barber, R. (Wyle Laboratories, Huntsville, 
AL). pp 405-407 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

As a part of the National Residential Solar Demonstration 
Program, it was desired to test the efficiency and determine the life 
expectancy of a number of collectors. A test program was carried 
out on fourteen different commercially available solar collectors. 
The test consisted of a complete thermal performance test conduct- 
ed in accordance with ASHRAE 93-77 in a solar simulator. The 
collectors were then mounted on an outside test stand at a 45° tilt 
angle under stagnation conditions for approximately one year. At 
the end of this period of time, the collectors were retested for ther- 
mal performance and evaluated for visual material degradation. 


7550 Method for balancing flow rates in rows of parallel 
collectors. Lydon, R.T.; Smith, R.P.; Barber, E.M. (Sun- 
search, pe gy Guilford, CT). pp 408-412 of SUN II. 
Boer, ; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press ty (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

development of a method for balancing flow rates in 

long rows of parallel-plumbed, liquid cooled solar collectors is de- 
scribed. The development effort involved computer simulations, 
testing and hardware development. The advantages of this method 
include increased thermal efficiency of long rows of solar heat col- 
lectors, ease of use, low cost, and ability to fit into internally mani- 
folded collectors. 


~— of an inexpensive solar simulator. Kruis, 


P: " schmid, R. (Department of Mechanical Engineering, 
University of Sydney, tah tea ot Australia). pp 417-421 
of SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, = (28 May 1979). 

An indoor solar collector test facility is a compromise be- 
tween an optimum theoretical solution and the economically feasi- 
ble approach. This paper shows one way of achieving a suitable 
working tool for collector testing for approximately $10,000 (Aus- 
tralian). The components of the solar simulator are described with 
particular emphasis on the sunlight simulation. Results are present- 
ed for a single glass, selective flat-plate collector tested on the solar 
simulator as well as on an outdoor test rig. 


7552 Analysis of alternative freeze protection methods 
for the Shenandoah Recreation Center. Hartman, T.L.; Jeter, 
S.M. (School of Mechanical Engineering, Georgia Institute 
¢ Bg gd Atlanta, GA). pp 422-422 of S II. Boer, 

; Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press 
tag (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 
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Alternatives to the recirculation freeze protection system 
used in the 980 m* solar array system at the Shenandoah Recreation 
Center were investigated because of failure in the existing system. 
Drain-down systems, antifreeze solutions as the heat transfer fluid, 
and recirculation are the primary freeze protection techniques. Six 
variations i ing combinations of these methods were evalu- 
ated and the use of an antifreeze solution in winter was the method 
selected. 


7553 Analysis and two years of testing of the vee-trough 
concentrator/evacuated tube solar collector. Selcuk, M.K.; 
A A. (Jet ulsion Laboratory, Pasadena, CA). pp 
i979). of SUN II. Elmsford, NY; Pergamon Press Inc. 
1 ; 

From International Solar Energy Society meeting; Atlanta, 
GA, USA oe ‘May 1979). 

objective of the Vee-Trough/Evacuated Tube Collector 

write. Project was to show how vee-trough concentrators 
could improve the heat collection capability and reduce the cost of 
collectors consisting of evaculated tube receivers. The work was 
carried out in two phases. During the first phase, the VTETC was 
analyzed rigorously and various mathematical models were devel- 
oped to calculate the optical performance of the vee-trough con- 
centrators and the quasi-steady state thermal performance of the 
evacuated tube receivers. A test bed was constructed to verify the 
mathematical analyses and compare reflectors made of back-sil- 
vered glass mirror, Alzak, Kinglux (electropolished aluminum re- 
flectors) and aluminized Teflon. Testing was conducted and data 
was obtained for the months of April to August 1977. In the second 
phase, additional tests were run at temperatures ranging from 80°C 
to 190°C during the months of April, May, June, and July 1978. 6 
The results obtained compared well with theoretical predictions. 
For the glass mirror reflectors, peak efficiency, based on aperture 
area and operating temperatures of about 125°C, was over 40%. 
Efficiencies of about 40% were observed at temperatures of 150°C 
and 30% at 175°C, respectively. Test 6 data covering a complete 
day are presented for selected dates throughout the test season. 
Predicted daily useful heats collected and efficiency values are pre- 
sented for a full year. These theoretical values are then compared 
with actual data points for the same temperature range. 


Evaluation of linear concentrating ——. Jeter, 

SM M. (School of Mechanical Engineering, Geo Institute 

of Technology, Atlanta, GA). pp 5 439-448 of SU II. Boer, 

K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 


GA, - (28 May 1979). 
A modeling procedure particularly useful for linear concen- 


trating collectors is presented. Thermal, hydraulic, and optical (in- 
cluding off-normal degradation) effects can be considered. Example 
evaluation of performance parameters and collector output projec- 
tions are presented. 


7555 Data analysis program for collector testing. 
McDowell, J.H.; Uselton, R.B. (Northrup, Inc., Hutchins, 
TX). 444-448 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The program described in this paper was developed to assist 
in recording and analyzing collector test data accumulated during 
six months of testing on a Suntec SLATS collector. This concen- 
trating collector is a 400 ft? linear focusing movable-slats fixed-re- 
ceiver collector which was tested in conjunction with weather re- 
cording activities. This data was compiled and analyzed using this 
program which includes a very useful subprogram that performs a 
linear regression on selected parameters. 


7556 Design and development of a paraboloidal dish 
solar collector for intermediate temperature service. Kugath, 
D.A.; Drenker, G.; Koenig, A.A. (General Electric Compa- 
ny, King of Prussia, oe p 449-453 of SUN II. Boer, 
K.W.; Glenn, B.H. (eds.). Himsford, NY; Pergamon Press 
ino (1979 ). 
From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 
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This paper discusses the design and development of a 7- 
meter diameter paraboloidal dish solar collector, which is intended 
for first application in the Solar Total Energy Large-Scale Experi- 
ment at Shenandoah, Georgia. Each of the four main subsystems of 
the collector (i.e., reflector, mount and drives, receiver, and the 
controls) is described and tradeoff decisions discussed briefly, with 
the major emphasis on the receiver design. 


7557 Economic analysis of a point focusing concentrat- 
ing collector system. Rogers, W.E.; Borton, D.N.; Rice, 
M.P.; Rogers, R.J. (Dept. of Mechanical Engineering, Rens- 
selaer Po ytechnic Institute, Troy, NY). pp 454-458 of SUN 
II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Perga- 
mon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 


GA, USA (28 May 1979). 

This paper provides a brief description of a 70 kW thermal 
parabolic, Fresnel reflector, point focusing, concentrating solar col- 
lector which has been developed. In order to be accepted by the 
business and financial community, solar equipment must make good 
economic sense. This paper explores factors such as risk, use of 
land, capital costs, working capital requirements, solar system per- 
formance, and solar availability. An example is shown to illustrate 
how costs, allowances and other financial information can be pre- 
sented in discussions of solar apparatus as well as conventional 
equipment. 


7558 Suntec/Hexcel parabolic trough. Brucker, G.G-.; 
Davison, J.H. (Suntec Systems, Inc., St. Paul, MN). pp 459- 
463 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, 
NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

For solar energy to displace fossil fuels, it must be capable 
of supplying energy to the industrial process heat market. Recently 
published statistics show that over 50% of such applications require 
temperatures over 500°F. Energy of this type can be supplied by 
line-focusing collectors with single-axis tracking. In order to meet 
the industrial process heat needs, Suntec Systems, Inc. has begun 
marketing and further development of the Hexcel parabolic trough, 
hereafter designated Suntec collector. This paper presents the tech- 
nical data on the collector, experimental tests performed by Sandia 
Laboratories, and performance studies demonstrating effects of col- 
lector spacing and orientation on annual energy output. 


7559 Theoretical and experimental study of parabolic 
troughs and paraboloidal dish concentrators with plane ab- 
sorbers. Lucifredi, A.; Ravina, E.; Bisagni, M.; Castellazzi, 
P. (Instituto di Meccanica applicata alle macchine, Univer- 
sita di Genova, Genova, Italy). pp 482-486 of SUN II. Boer, 
K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The aotieal properties and design of parabolic troughs and 
paraboloidal dish concentrators are discussed. Uniaxial mountings, 
central supports, fork and suspended configurations, and biaxial 
mountings are diagrammed and reviewed. Calculations for deter- 
mining concentration parameters and angles and for evaluating 
fully orientable mountings are presented. Data are provided on 
mean geometric concentrations for east-west, north-south, and polar 
mountings and on altazimuth mounting of carousel types. 


7560 Application of ASHRAE Standard 93-77 for test- 
ing concentrating collectors for the purpose of predicitng all 
day performance. Wood, B.D.; Fiore, P.J.; Christopherson, 
C.R. (Mechanical Engineering Department, College of En- 
gineering and Applied Science, Arizona State University, 


Tempe, AZ). pp 487-491 of SUN II. Boer, K.W.; Glenn, 
B.H. (eds.). Elmsford, NY; Pergamon Press Inc. (1979). 
From International Solar Energy Society meeting; Atlanta, 


GA, USA (28 May 1979). 
This paper addresses the applicability of using ASHRAE 


Standard 93-77 (Methods of Testing to Determine the Thermal Per- 
formance of Solar Collectors’ for evaluating the performance of 
concentrating solar collectors. Test data from a linear parabolic 
trough are used to illustrate the calculation procedure for using the 
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ASHRAE Standard 93-77 data for calculating the all day perform- 
ance. The calculated performance compares favorably with a meas- 
ured all day performance test. 


7561 Low cost, low technology 3.4x concentrating col- 
lector for industrial/agricultural applications. Naccach, A.F. 
(ATON Solar Manufacturing, Novato, CA). pp 492-495 of 
SUN II. Boer, K.W.; Glenn, B.H. (eds.). ord, - 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, (28 May 1979). 

The ATON 3.4x Solar Concentrating Collector is a cylin- 
dro-parabolic mirror with a tubular glazed absorber. The collector 
has an acceptance angle of 12°C (average), needs no diurnal track- 
ing and accepts circumsolar o radiation. The operating range is 
50°C-130°C with efficiencies -T comparable to that of CPC's de- 
scribed in the literature. The minimal mirror curvature makes it 
easy to manufacture; with a mirror utilization factor of 89%, it is of 
low cost. The ATON 3.4x is intended to be used as a feed-water 
preheater (economizer) for industrial process heat fossil-fuel boilers. 


7562 Low cost vee-trough/evacuated tube collector 
module. Selcuk, M.K. (Jet Propulsion Laboratory, Pasadena, 
CA). pp 496-500 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A low cost solar collector capable of operating at 150-200°C 
is described. An evacuated tube receiver is combined with asym- 
metric vee-trough concentrators. Peak efficiencies of about 40% at 
120°C 0 and 30% at 180°C are expected. Predicted future collector 
cost is $70/m? which yields an energy cost of $4.20/GJ at 120°C. 
During the development of the Vee Trough/Evacuated Tube Col- 
lector (VTETC) both mathematical models to predict thermal and 
optical performance were developed and tests run to verify theory. 
The asymmetric vee trough concentrator increases the solar flux in- 
tensity for an average value of 2 for year-round performance. Opti- 
mize collector module has reflector angles of 55°/85°. The aperture 
plane is tilted to the latitude. The reflector is made of electropo- 
lished aluminum. The supporting frame is formed by bending sheet 
metal. Evacuated tube receivers are Pyrex, 15 cm dia. and 2.4 m 
long. The module has 12 tubes on right and left sides altogether. 
Attainable operation at temperatures on the order of 150-200°C are 
suitable for absorption refrigeration and power generation via Ran- 
kine engines. 


7563 Nonevacuated high temperature linear fresnel lens 
and second stage CPC type collector with large tolerance for 
tracking errors. Collares-Pereira, M.; O’Gallagher, J.; Rabl, 
A.; Winston, R. (University of Chicago, Enrico Fermi Insti- 
tute, Chicago, IL). pp 501-505 of SUN II. Boer, K.W.; 
Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 
(1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A nonevacuated collector with a linear nonfocussing Fresnel 
lens and nonimaging maximally concentrating second stage reflec- 
tor designed for tracking about the polar axis has been built and 
tested. The geometric concentration ratio of this collector obtained 
is 16 and is the maximum possible concentration consistent with the 
requirements that (a) the collector perform properly with a fixed 
tilt position for the tracking axis (polar mount), and (b) the tracking 
be accomplished by means of a simple clock drive. The test results 
confirm the large acceptance angle of the design; for example, at 
equinox this collector can point as much as 3 degrees away from 
the sun without appreciable loss of performance. The collector has 
a measured optical efficiency of 0.65 measured with respect to an 
Active Cavity Radiometer (ACR) and an efficiency of 0.48 at AT/I 
= 0.235°C-m*/Watt (AT = T(av. fluid)-T(amb.) = ‘ 200°C and 
I(ACR) = 850 Watt/m?). Heat loss measurements for a double 
glazed configuration are reported and the resulting efficiency at 
AT/I = 0.3°C-m*/Watt is predicted to be 0.48. These numbers are 
expected to be improved for the next generation of lenses. By 
virtue of its large acceptance angle this collector can collect all of 
the circumsolar radiation in addition to the rays from the solar disk 
itself. 
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Development of a 3x CPC with evacuated receiver. 
Ballheim, R.W. (Chamberlain Manufacturing Corporation, 
Research and Development Division, Waterloo, Iowa). pp 
506-510 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elms- 
ford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

This paper presents some of the considerations involved in 
the design and development of a 2.6X compound parabolic concen- 
trator (CPC) with an evacuated receiver. A truncated version of a 
CPC trough reflector system and the General Electric Company 
tubular evacuated receiver have been integrated with a mass pro- 
ducible collector design suitable for operation at 250 to 450°F. The 
key criterion for optimization of the design was minimization of the 
cost per BTU collected annually at an operating temperature of 
400°F. A ray tracing program was used in conjunction with a heat 
gain math model to compare the effect of collector parameters on 
the annual performance of the collector. The parameters studied in- 
cluded CPC acceptance angle, truncation height, reflector error, re- 
ceiver placement error, glazing transmissivity, receiver tube trans- 
missivity, reflector material reflectivity, and insolation diffuse/beam 
ratio. An optimum design is selected and performance predictions 
on an annual basis are presented for specified design conditions. 


7565 Optical analysis of the fixed spherical mirror/ 
tracking linear receiver solar concentrator including statisti- 
cally distributed reflector slope errors. O'Neill, M.J. (E-Sys- 
tems, Inc., Energy Technology Center, Dallas, TX). pp 516- 
520 of SUN IIL. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, 
NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

One of the most promising collector concepts for use in 
solar thermal electric power systems consists of a large (30-60 
meter aperture diameter), fixed, spherical-segment, reflective con- 
centrator which focuses incident sunlight onto a tracking linear re- 
ceiver. Such a concentrator focuses accurately regardless of the 
sun’s incidence angle and thereby allows the large reflective area to 
be held stationary, while only the relatively small receiver tracks 
the sun. Because of its spherical geometry, the concentration level 
varies along the length of the receiver from a minimum of a few 
tens of suns to a maximum of several hundred suns. Thus, the 
system can efficiently produce superheated steam at 500-650°C 
outlet temperatures for use in conventional turbine/generator 
power plants. The key design tradeoff for the collector concerns 
the accuracy of the reflector and the size/shape of the receiver. 
Less accurate reflectors generally are more economical to build 
than more accurate ones; however, less accurate reflectors dictate 
larger, more expensive receivers with larger thermal losses which 
lower system efficiency. Thus one is faced with a classical optimiz- 
ation problem in selecting the best concentrator/receiver pair for 
maximal performance/cost ratio. In order to perform the required 
tradeoffs, an accurate method of calculating the receiver flux distri- 
bution for imperfect reflectors is needed. Actual measured slope 
errors tend to be randomly distributed. Thus, what is needed is an 
optical analysis which treats randomly varying slope errors over 
the concentrator. Such an analysis is the subject of this paper. 


7566 Optical analysis and optimization of line focus 
solar collectors. Bendt, P.; Rabl, A.; Gaul, H.; Reed, K.A. 
(Solar Energy Research Institute, Golden, CO). pp 521-521 
of SUN II. Boer, K.W.; Glenn, B.H. (eds.). El sated, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A macroscopic method of performing optical analyses of 
solar concentrating collectors was designed and discussed. The 
analysis determined the flux at the receiver as a function of concen- 
trator configuration, receiver size, width of sun, and all optical 
errors. A formula was derived for the optimal geometric concentra- 
tion ratio, maximizing net power output as a function of all relevant 
variables, optical errors, effective transmittance-absorptance prod- 
uct, heat loss and concentrator configuration. 
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7567 Cylindrical (elastical’ concentrating solar collec- 
wn. Tan, J.F.; Langridge, D.; Letham, C.D.; McCormick, 
G. (Department of Mechanical Engineering, University of 
Western Australia, Nedlands, Western Australia, Australia). 
522-525 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
Pimsford, NY; Pergamon Press Inc. (1979). 
From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The paper includes a theoretical analysis of the elastical 
shape and gives examples of computed ray traces plotted for var- 
ious rim angles. Also included is a theoretical plot of incidence 
factor versus concentration ratio for three different rim angles. Ex- 
perimental performance figures for an elastical colJector are pre- 
sented for two different concentration ratios. 


7568 Parabolic trough collector with thermal or photo- 
voltaic receiver. Bado, G.; Floris, R.; Tomei, G. (AN- 
SALDO, Genoa, Italy). pp 526-530 of SUN II. Boer, K.W.; 
Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 
(1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A parabolic trough collector designed in Italy is described 
and diagrammed. The ANSALDO collector has two altazimuthal 
mountings and a high focal length to aperature ratio. The solar ra- 
diation may be concentrated onto a strip of photovoltaic cells or 
the opening of a thermal linear cavity receiver. The parabolic col- 
lector conformation, mounting and tracking, thermal and photovol- 
taic receivers, performance and experimental results are discussed. 


7569 Unique new Fresnel lens solar concentrator. 
O'Neill, M.J. (E-Systems, Inc., Energy Technology Center, 
Dallas, TX). pp 531-535 of SUN II. Boer, K.W.; Glenn, 
B.H. (eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A new Fresnel lens solar concentrator has been developed. 
The design of each prism in the lens has been optimized for maxi- 
mal transmittance. Additionally, the new lens provides a smaller 
solar image and allows shorter focal lengths to be used than for 
prior lenses. A prototype combined photothermal/photovoltaic col- 
lector has been built and successfully tested, fully confirming the 
theoretical performance of the new concentrator. This paper pre- 
sents the theory, configuration and performance of the new concen- 
trator. 


7570 Hybrid silicone-glass Fresnel lens as concentrator 
for photovoltaic applications. Lorenzo, E.; Sala, G. (Labora- 
torio de Semiconductores, Instituto de Energia Solar, Uni- 
versidad Politecnica de Madrid, Ciudad Universitaria, 
Madrid, Spain). pp 536-539 of SUN II. Boer, K.W.; Glenn, 
B.H. (eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Acrylic Fresnel lenses are widely accepted in the photovol- 
taic specialist community as a good concentrator approach. We 
have developed a hybrid Fresnel lens made of glass and transparent 
silicone. Both materials have high resistance to outdoor conditions. 
Our objective is to design and manufacture 144 square hybrid Fres- 
nel lenses of 40x40 cm? to act as concentrators in the 2 KW Ramon 
Areces Photovoltaic Array. The dispersive characteristics of the 
silicone resin used, Sylgard 182 of Dow Corning, has been meas- 
ured. A lens providing a quasi-uniform current density generation 
on the receiver has been designed. The lens has 350 circular 
grooves but only 35 different tilt-groove angles. Variation of opti- 
cal and adherence properties of the lens are not significant after 
thermal and chemical aging cycles. The estimated cost of the 
hybrid lenses is $30/m? which is competitive. The manufacturing 
process is very simple and needs a very small equipment investe- 
ment. 


7571 Applications of CPC's in solar energy-an overview. 
Collares-Pereira, M.; O’Gallagher, J.; Rabl, A.; Winston, R. 
(University of Chicago, Chicago, IL). pp 542-546 of SUN 
II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Perga- 
mon Press Inc. (1979). 
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From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The CPC is not a specific collector, but a general design 
principle for maximizing the geometric concentration, C, for radi- 
ation within a given acceptance half angle, plus or minus theta sub 
C. The maximum limit exceeds by a factor of 2-4 that attainable by 
systems based on focussing optics. The wide acceptance angles per- 
mitted using these techniques have several unique advantages for 
solar concentrators, including the elimination of the diurnal track- 
ing requirement at intermediate concentrations (up to approximate- 
ly 10X), collection of circumsolar and some diffuse radiation and 
relaxed tolerances. Because of these advantages, CPC type concen- 
trators have applications in solar energy wherever concentration is 
desired, e.g. for a wide variety of both thermal and photovoltaic 
uses. (19 references) 


7572 Incidence angle modifier and average optical effi- 
ciency of parabolic trough collectors. Gaul, H.; Rabl, A. 
(Solar Energy Research Institute, Golden, CO). pp 547-551 
of SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The incidence angle modifier for parabolic troughs is investi- 
gated in order to clarify the connection between collector tests and 
prediction of long term energy delivery by collector arrays. The 
optical efficiency of a parabolic trough collector decreases with in- 
cidence angle for several reasons: decreased transmission and ab- 
sorption; increased width of solar image on receiver; and spillover 
of radiation in troughs of finite length without end reflectors. In 
order to be able to apply test results from a (usually short) collector 
module to collector arrays of arbitrary length, it is necessary to 
separate analytically the end loss from the first two effects. This 
analysis is applied to several collectors which have been tested at 
Sandia Laboratories and at the Solar Energy Research Institute 
(SERJ). For improved accuracy, the measurements of the incidence 
angle modifier at SERI were carried out at low temperature with 
an open water test loop. The results are presented in two forms, 
first as a polynomial fit to the data, and second as a single number, 
the all-day average optical efficiency for typical operating condi- 
tions. 


7573 Geometrical vector flux and some new nonimaging 
concentrators. Winston, R.; Welford, W.T. (Enrico Fermi 
Institute and Department of Physics, University of Chicago, 
Chicago, IL). pp 552-556 of SUN II. Boer, K.W.; Glenn, 
B.H. (eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The geometrical vector flux, a quantity related to measures 
of illuminations, is defined; some of its properties are explained and 
used to develop new forms of nonimaging concentrators. 


7574 Diffuse reflectors in nonimaging optics. Bassett, 
I.M.; Derrick, G.H. (Department of Theoretical Physics, 
University of Sydney, Sydney, Australia). pp 557-560 of 
SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Let a cylindrical body of convex cross section be partly sur- 
rounded by a cylindrical bowl whose inner surface is a perfect dif- 
fuse reflector. The entrance aperture of the system, determined by 
the positions of the rims of the bowl, is assumed to be illuminated 
over the whole inward hemisphere by light of uniform brightness. 
A method is presented for determining the reflector profiles which 
deliver the greatest possible power to the absorbing body, and a 
simple expression is found for the power delivered. Extensions of 
the method to wider problems are considered briefly. The same re- 
flector profiles solve the complementary problems of light emission, 
when the absorbing body is replaced by a uniformly bright diffuse 
emitter. 
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7575 Stationary prism concentrator for solar cells. 
Mills, D.R.; Giutronich, J.E.; Harting, E. (Solar Energy 
5 School of Physics, University of New South Wales, 
ds), Elnalord, NY; Pergamon P Boer, K.W.; Glenn, B.71. 
(eds) aie NY; ate es Euaameen F Press Inc. (1979). 
‘gy Society meeting; Atlanta, 
GA, USA SA 8 May 1979). 1979). 
limitations of performance for a concentrator which 
does not a the sun were investigated. Asymmetrical concentra- 
tors were found to provide the best peak and time-averaged con- 
centrations for a localized light source such as the sun. The Prism 
Concentrator, an asymmetrical stationary concentrator for photo- 
voltaics was proposed as a simple, inexpensive, and adaptable unit 
which approaches the theoretical performance limits for a given 
solid angle and can coexist with mass-produced photovoltaics over 
a wide price range. 


7576 Optical and thermal properties of truncated com- 
pound circular arc concentrators. Jones, R.E.; Anderson, 
G.C. (Department of Physics, Lakehead University, Thun- 
der Bay, Ontario, Canada). 565-569 of SUN II. Boer, 
K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon Press 
Inc. (1979), 
From International Solar Energy Society meeting; Atlanta, 
GA, be (28 May 1979). 
An economical way to form non-focusing concentrators 
would be to support aluminized plastic films at the edges, and in- 
flate them into circular cylinders. Here, the optical and thermal 
properties of circular arc approximations to truncated compound 
parabolic concentrators are investigated. Annual solar fractions for 
residential heating loads are found to be nearly the same for low 


7577 High temperature-high flux material testing for 
solar flux applications. Matthews, L.K. (Sandia Lab., Albu- 
= que, NM); Mulholland, G.P. Solar Energy. . Journal of 

lar Energy Science and Technology (U.S.); a ‘No. 2, 175- 
181(1979). 

The performance characteristics of several high temperature, 
commercially available insulating materials and refractory firebrick 
exposed to radiant flux densities up to 2.75 MW/m? are evaluated. 
The tests were performed at the White Sands Solar Furnace, and 
the information gathered is being used to design thermal protection 
for personnel and equipment at the Solar Thermal Test Facility, 
NM. (SPH) 


7578 Study of the nonlinear dynamics of a flat-plate col- 
lector. DeRon, A.J. (Eindhoven University of Technology, 
Netherlands). pp 900-904 of SUN II. Boeer, K.W.; Glenn, 
B.H. (eds.). Elmsford, NY; Pergamon Press Inc. (1979). 
From International Solar Energy Society meeting; Atlanta, 
GA, = (28 May 1979). 
x the design and the control of a solar collector, knowl- 
edge of ie nonlinear dynamics may be very important. It is demon- 
strated that the simulations, using a complete nonlinear model, con- 
firm the tentative conclusions obtained by analysis of a linearized 
model. The study results in a hybrid collector model: linear for in- 
solation changes, nonlinear for flow changes. The influences of the 
wind speed and ambient temperature are ignored because these are 
small compared with the influences caused by the insolation and 
the flow. It is concluded that the transient effect, as defined in the 
literature, is almost only a non-zero effect for flow variations. 
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7579 (CONF-790118—, pp 824-829) Heat storage ex- 
periments with phase change materials. Jaffrin, A.L. (Obser- 
vatoire de Nice, France). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA a Jan 1979). 

Passive solar systems are confronted with problems of tem- 
perature controls and thermal storage: comfort prohibits large tem- 
perature variations and therefore limits the amount of stored energy 
under the form of sensible heat. Phase change materials melting at 
low temperature and storing a large quantity of heat under the 
form of latent heat resolve this contradiction and open the way for 





14 SOLAR ENERGY 
1420 Heat Storage 


industrialized collector-storage walls. Three types of latent 
collector-storage units are under tests: a filter-type wall (direct 
through the wall) involving 100 kg of salt hydrates, a diode- 
wall (indirect gain by one-way convected air to the storage 
volume) involving 200 kg of salt hydrates, and a hybrid collector- 
storage unit (with direct gain on the containers and heat restitution 
by convected air on the containers) involving 3.5 tons of salt hy- 
drates. 


7580 (CONF-7908116—(Vol.1), pp De 79-72) Com- 
study of solar 
rock-bed storage. Selivan, H H.F.; Chandrashekar, 
M.; Le, N.T. (Univ. of Waterloo, Ontario). 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

A comparative study of air-based solar heating systems with 
phase-change storage and rock-bed storage was carried out using 
the WATSUN-II computer program. For this purpose, the 
WATSUN-II program was modified to include a revised version of 
the rock-bed storage model and subroutines incorporating a simpli- 
fied phase-change storage model. The simulations were carried out 
at two locations (namely Winnipeg and Vancouver) using data for 
a single family dwelling. In order to study the effects of parameter 
variations, three collector areas and three volume/area or mass/ 
area ratios for the storage to collector capacities were employed. 
Performances of the systems were evaluated using thermal and eco- 
nomic performance parameters such as the percentage energy 
saving in comparison to an electric resistance heating system, the 
life cycle unit cost of energy, and the solar life cycle unit cost. The 
main conclusion of the simulation was that for systems with nearly 
identical performance (in terms of both the percent energy saved in 
comparison with a resistance heating system and in the solar life 
cycle unit cost), the volume of the phase-change storage is 6 to 9 
times smaller than the rock-bed storage. 


7581 Heat transfer Robinson, G.P. US Patent 
4,219,076. 26 Aug 1980. Filed date 2 Mar 1978. vp. 

A heat storage and/or recovery system using multiple heat 
storage tanks to selectively store heat from a solar collector and re- 
cover the stored heat to operate a heat driven system is described. 
The heat from the solar collector is transferred into the storage 
tanks through an input heat transfer link configuration using vapor 
heat transfer which automatically transfers heat into a storage tank 
that will accept the heat but effectively prevents the flow of heat 
from the storage tanks back to the solar collector while the heat in 
the storage tanks is transferred to the heat driven system through a 
recovery heat transfer link configuration also using vapor heat 
transfer which automatically transfers heat to the heat driven 
system from a storage tank capable of supplying heat but effective- 
ly prevents the flow of heat from the heat driven system back into 
the storage tanks. 


7582 Computer simulation for optimization of solar 
energy storage and utilization for crop drying in Ohio. Misra, 
R.N.; Keener, H.M. (Dept. of Agricultural Engineering, 
Ohio Agricultural Research and Development Center, 
Wooster, Ohio 44691). pp 20-24 of SUN II. Boer, K.W.; 
asm B.H. (eds.). Elmsford, NY; Pergamon Press Inc. 

From International Solar Energy Society meeting; Atlanta, 
GA, bey (28 May 1979). 

A dynamic computer model, for evaluating the feasibility of 
summer heat utilization for fall crop drying at Wooster, Ohio, has 
been developed. This model can be used to design aud study an in- 
tegrated energy storage device for different scales and types of op- 
eration, through user controlled options of insulation thickness, col- 
lector performance, soil thermal properties, wind velocity and mass 
flow rate. The heat transfer submodel is based on a system of time 
varying differential equations, describing a two-dimensional heat 
balance of the system and was written for cylindrical coordinates. 
Verification of the model was done by comparing a specified num- 
berical solution with a known analytical solution. Results of that 
comparison were satisfactory. Numerical solutions for storing 174 
G Joules of energy for fall crop drying are reported for various 
combinations of collector area and insulation volume. 
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7583 Moderate temperature solar thermochemical sys- 
tems-an ion of Diels-Alder chemistry. Lenz, TG. 
ge LS. t. of Agricultural and Chemical 

, Colorado State Univ., Fort Collins, CO). pp 1 
158 of fe) SUN II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, 
NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 met 1979). 

An ideal solar-chemical energy conversion system would be 
emntiahinn aus aetna 
cific thermodynamic reaction kinetics and physical property crite- 
ria. Such chemistry is not currently a part of solar thermochemical 
research. Liquid phase Diels-Alder chemistry has been identified as 
a potentially important area of solar thermochemical research, with 
reversible catalytic reactions available over the temperature range 
of 100-500°C. For example, the 1,3 cyclooctadienediethyl maleate- 
adduct system has a delta-H(r) of about 17 Kcal/g mole, a Went- 
worth-Chen T* (where Keq=1) of 700°K, and meets virtually all 
other criteria used in screening solar thermochemical systems 
(based upon best estimates). However, there is a serious lack of fun- 
damental thermodynamic, kinetic, and physical property data for 
this and other potentially important Diels-Alder systems. The pres- 
ent research is directed toward building our knowledge concerning 
these Diels-Alder based systems, and later testing them in small 
solar receivers. 


7584 Actual benefits of thermally stratified storage in a 
small and medium size solar system. van Kop C.W.J.; 
Thomas, J.P.S.; Veltkamp, W.B. (Eindhoven University of 
Technology, Eindhoven, The Netherlands). pp 576-580 of 
SUN II. Boer, K.W.; Glenn, B.H. (eds.). ‘ord, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 


GA, USA (28 May 1979). 
Equations were developed for adjusting calculations for 


solar collector efficiencies and thermal considerations in heat stor- 
age tanks. Misinterpretations of the Hottel-Whillier equation for 
collector efficiency have led to the application of significantly large 
mass flow rates and some unsolved design problems related to the 
required suppression of mixing in the storage tank. Flows and tem- 
perature distribution in a thermally stratified storage system are dia- 
grammed. Equations are derived for expressing heat delivered to 
storage by the collector and heat extracted from storage for distri- 
bution. Heat gain for stratified and uniform storage was compared 
and a floating inlet was found to improve stratification. 


7585 Economically optimum TES size via marginal anal- 
ysis. Kahan, W.; Estes, R.C. (The Singer Company, Corpo- 
rate Research and Development Laboratory, Fairfield, 
N.J.). Phew -585 of SUN II. Boer, K.W.; Glenn, B.H. 
(eds.). ford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 


GA, ag pad May 1979). 
analytical derivation of the relationship between the eco- 


eae optimum thermal energy storage (TES) size in a solar 
energy system was performed. System parameters such as storage 
costs, collector costs, and collector efficiency; economic parameters 
such as cost of fuel, fuel escalation rates, and the worth of money; 
and parameters that describe insolation persistance statistics were 
evaluated. The analysis indicates the TES size dependence upon 
these parameters and equations are used to evaluate this depend- 
ence. 


7586 Effects of baffles on thermal stratification in ther- 

mocline storage tanks. Lin, E.I.H.; Sha, W.T. (Components 

Technology Division, Argonne National Laboratory, Ar- 

=a IL). bod 586-590 of SUN II. Boer, K.W.; Glenn, B.H. 
rd, NY; Pergamon Press Inc. (1979). 

ion International Solar Energy Society meeting; Atlanta, 


GA, USA (28 May 1979). 

A baffle model as implemented in the 3-D transient thermo- 
hydrodynamic computer code COMMIX-SA is described. Results 
of parametric studies using COMMIX-SA are presented to illustrate 
the effects of baffles, distributors, height-to-diameter ratio and flow 
rate on thermal stratification in and storage performance of cylin- 
drical water tanks. Several design features for enhancing stratifica- 
tion and storage efficiency are discussed. A tall and slender tank 
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equipped with vertical concentric cylindrical baffles (VCCB) and a 
ring distributor is shown to give discharge and charge efficiencies 
upwards of 90%. 


Effect of vertical wall conductance on temperature 
relaxation in thermally stratified liquid thermal storage tanks. 
Sherman, C.; Wood, B D.; Mason, J. (College of 4 

Ady App plied Science, Arizona State University, Tempe, 
A 591-595 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
Pies Pa, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The efficiency of solar systems using liquid sensible heat 
thermal storage systems is enhanced by temperature stratification in 
the storage tank. This paper presents the results of an empirical 
study to evaluate the effects of vertical wall conductance on the 
temperature relaxation time of a quiescent liquid thermal storage 
tank which is initially uniformally stratified. Five sets of data are 
analyzed for a fiberglass tank with a height to diameter ratio of 2 
with no liner and with copper, aluminum, steel, and stainless steel 
liners. Plots of temperature distribution versus time for each case 
are included. It is shown that vertical conduction down the tank 
walls can reduce thermal stratification to a significant extent. 


7588 Dynamic model of a mixed (sensible and latent) 
low-temperature thermal storage system. Maye, J-P.; Gau- 
chotte, M. (Laboratoire d’Energetique Solaire, Poitiers, 
France). pp 596-598 of SUN II. 4 K.W.; Glenn, B.H. 
(eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

This paper describes theoretical and experimental results 
concerning the kinetics of charge and discharge of a thermal stor- 
age system of granular type using both the sensible and latent heats 
of a fusible material and proposes elements of optimization for the 
working of such a type of accumulator. 


7589 Thermal storage in rock beds. Boisdet, A.; Peube, 
J-L. (Laboratoire d'Energetique Solaire, Centre National de 
la Recherche Scientifique, Odeillo, Font-Romeu, France). 
pp 599-602 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The introduction of thermal stratification into rock bed heat 
storage systems used in solar heating applications is evaluated and 
numerical models or experiments for determining the problems as- 
sociated with uniform temperature in thermal storage systems were 
developed. The mathematical models were tested utilizing a verti- 
cal cylindrical storage container filled with spherical alumina balls 
with air as the heat transfer fluid. 


7590 Basic aspects of the seasonal storage of solar heat 
in the ground. Fischer, L.S.; van Koppen, C.W.J.; Puts, J.J. 
(Eindhoven University of Jf ontan ny Eindhoven, The 
Netherlands). pp 609-613 of SUN II. Boer, K.W.; Glenn, 
B.H. (eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

An in-ground seasonal heat storage system incorporates soft 
saturated soil as the storage medium with a large number of verti- 
cal heat transfer pipes to load and unload the storage. Heat losses 
are reduced by a thick sheet of insulation over the top of the stor- 
age; the insulating properties of the soil reduce heat losses to the 
adjacent ground. Engineering models incorporating the collectors 
and economic data are presented; unsteady heat transfer and the in- 
fluence of natural convection are also discussed. 


7591 Energy storage in ground-water —-. Schaet- 
zle, W.J.; Brett, C.E.; Grubbs, D.M. (School of Mines and 
Energy Development, University of Alabama, University, 
AL). pp 614-618 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 


Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

One of the major economic costs in solar energy systems is 
the thermal energy storage system. As a result, most applications 
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use storage from a few hours to a few days. This paper presents a 
system for thermal storage which is provided naturally and has suf- 
ficiently large capacity to be used on an annual basis. The system 
cost is limited to a pair of wells, pumping system, and water piping 
system. This approach can be applied in over 60% of the land areas 
in the temperate zone of the world. By using long-term storage, 
solar energy can be collected during periods of maximum insolation 
and as a result, energy can be collected with more economical col- 
lectors at higher efficiencies. Shallow pond collectors are a definite 
possibility. The thermal storage system consists of two wells drilled 
into an underground water aquifer. Warm water is deposited into 
one well as a similar quantity of water is withdrawn from the 
second well. Ground-water levels will not be affected as the net 
flow of water is zero. When the energy is withdrawn, the water 
flow is reversed. An underground volume 200 ft by 200 ft by 50 ft 
deep with a 150°F temperature difference can provide 7.0 x 10° 
Btus of therme!l energy storage. Using the two-well system rather 
than the one-well system allows energy recovery without degrada- 
tion. The porosity of the aquifer acts as a pebble bed with extreme- 
ly small pebbles. As a result, the water temperature wave moves 
through the bed as a step function and is recovered as a step func- 
tion, with minimum energy degradation. 


7592 Development of a thermal storage system based on 
the heat of adsorption of water in hygroscopic materials. 
Wijsman, A.J.Th.M.; Oosterhaven, R.; den Ouden, C. (Insti- 
tute of a Physics TNO-TH, Delft, The Netherlands). 

619-623 of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
Pimsford. NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A thermal storage system based on the heat of adsorption of 
water in hygroscopic materials has been studied as a component of 
a solar space heating system. The aim of this project is to decrease 
the storage volume in comparison with a rock-bed storage system 
by increasing the stored energy density. The measured stored 
energy density for several adsorbents are given. Further some 
system modifications are discussed with regard to a solar space 
heating system using a rock-bed storage system. The solar contribu- 
tion of the system with an adsorbent bed, which has been calculat- 
ed with our TPD computer simulation programme of a solar heat- 
ing system, is given for the several adsorbents and has been com- 
pared with the solar contribution of the same system having a rock- 
bed storage system. 


7593 Seasonal storage in solar heating systems-results of 
a 3-year program. Torrenti, R. (Commissariat a l’Energie 
Atomique, Service d'Etudes Energetiques, GIF/Yvette, 
France). pp 624-624 of SUN II. Boer, K.W.; Glenn, B.H. 
(eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The feasibility of seasonal solar energy storage for solar 
heating systems was evaluated. The research incorporates an exami- 
nation of the mechanisms involved in seasonal storage and solar 
heating systems in several types of architectural projects and the 
development of technologies suited to long term storage. 


7594 (soil therm’ system for interseasonal earth storage 
of solar heat for individual housing. Vachaud, G.; Ausseur, 

J-Y. (Institut de Mechanique de Grenoble, Grenoble, 
France). pp 625-628 of SUN II. Boer, K.W.; Glenn, B.H. 
(eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A design for the residential application of interseasonal solar 
energy storage has been developed, using flat panel heat exchangers 
installed vertically in concentric trenches near the house. During 
summer the exchangers are connected to collectors and thermal 
energy is stored at shallow depths in the earth, and during winter, 
they are interfaced with the household hot water system. A numeri- 
cal investigation has been carried out, based on the simultaneous so- 
lution of a set of three coupled equations: one for computing the 
quantity of heat generated by the collectors; a second for predicting 
the soil and fluid temperature; and a third for generating the heat 
consumption of the house. Several different geometries have been 
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considered; it is shown that in each case more than 80% of the 
annual need of heat can be satisfied. 


7595 Effect of system size on the practicality of aquifer 
storage. Ebeling, L.; Reddell, D.L.; Tostengrad, S.; Harris, 
W.B. (Agricultural Engineering, Texas A and M University 
College Station, TX) TX) pe 629-633 of SUN II. Boer, K.W. 
— B.H. (eds.). E msford, NY; Pergamon Press Inc. 
(1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The results of computer simulations and well cost estimates 
indicate that aquifer storage has considerable potential for relatively 
small systems such as those having an annual energy consumption 
for heating or cooling of a few billion Btu's. Aquifer thicknesses 
above fifty feet are very attractive, but in some applications even a 
zone as thin as 15 feet might be used. Preliminary results of the 
Texas A and M cold water storage experiment are given. 


7596 Latent heat direct contact 


storage using t 
heat transfer. Edie, D.D.; Melsheimer, S.S.; Mullins, J.C.; 
Marra, J.F. (Department of Chemical Engineering, Clemson 
University, Clemson, SC). HP 640-644 of SUN II. Boer, 
Imsford, NY; Pergamon Press 


K.W.; Glenn, B.H. (eds.). 
Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The use of direct contact heat transfer in latent heat energy 
storage systems has been proposed as a means of combating phase 
segregation problems and enhancing heat and mass transfer per- 
formance in such systems. Recent studies at Clemson University 
have shown that several salt hydrates perform satisfactorily, and 
that acceptable heat transfer fluids are available. Studies of system 
geometry and heat transfer performance, as well as of crystal 
growth velocity, have also been completed. Data are now being 
collected on a 200 liter prototype unit which will provide long 
term performance information under realistic operating conditions. 


7597 Sizing and economics of phase change energy stor- 
age units in air-based solar heating systems. Jurinak, J.J.; 
Abdel-Khalik, S.I. (Solar Energy Laboratory, University of 
Wisconsin in Madison, Madison, WI). pp 645-649 of SUN 
II. Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Perga- 
mon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A simple method of sizing phase-change energy storage 
(PCES) units for air-based solar heating systems is presented. The 
effective thermal capacitance of a PCES bed, (M/sub pc/)/sub eff/, 
is defined as the thermal capacitance of a rock bed storage unit 
which realizes the same long term solar system performance as the 
PCES device. Based on heating season computer simulations, a cor- 
relation has been developed which expresses the effective thermal 
capacitance of a PCES bed as a function of the phase change mate- 
rial (PCM) storage mass and thermal properties. Using (M 
subpC)subeff to characterize a PCES device, a convenient empiri- 
cal design method for air-based systems with rock bed storage, such 
as the f-chart method, may be used to predict the thermal perform- 
ance of a system employing a PCES device. This correlation also 
provides a means to estimate storage mass and volume reductions 
achieved by using an equivalent PCES unit instead of a rock bed. 
Additionally, an economic comparison of storage units which real- 
ize the same system performance can be made. 


7598 Experimental study of coolness storage using 
sodium sulfate decahydrate. Rice, W.J.; Sliwkowski, J.J. (In- 
stitute of Energy Conversion, University of Delaware, Wil- 
mington, DE). pp 650-654 of SUN II. Boer, K.W.; Glenn, 
B.H. (eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

An amount of 3434 pounds of sodium-sulfate based thermal 
storage material has been deployed in the Solar One House of the 
University of Delaware in a test of its efficacy as a coolness storage 
material for air conditioning using off-peak electricity. The test 
showed the material could store over 200,000 Btu's of coolness and 
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that there was no significant change in its storage capability after 
26 cycles carried out over a period of about four months. 


7599 Development of a storage system based on encap- 
sulated P.C.-materials. van Galen, E.; den Ouden, C. (Insti- 
tute of Applied Physics TNO-TH, Delft, The Netherlands). 
ee of SUN II. Boer, K.W.; Glenn, B.H. (eds.). 
ord, NY; Pergamon Press Inc. (1979). 
From International Solar Energy Society meeting; Atlanta, 
GA, USA A Gs bong 1979). 
describes the design of a first prototype of a 
PI Ek ng Tar Pe eal Nov am = gl 
sulated in a polymer construction. Results of some performance 
tests on this storage system are given. Results of computer calcula- 
tions show the solar contribution of a space heating system with 
this storage system as a component in comparison with the same 
system using a water store. 


Experimentation with a prototype latent heat ther- 
ee energy storage system. Abhat, A. (Energy Conversion 
Division, Institut fur Kernergetik und Energiesysteme, Uni- 
versitat Stuttgart, W. Germany). pp 659-659 of SUN II. 
Boer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; Pergamon 
Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA ae pew 1979). 
module of a prototype heat exchanger based on a mod- 
ular faned heat pipe heat exchanger concept for a latent heat ther- 
mal energy storage system was designed and constructed. The 
module contains a total of 86 NiCr-Ni thermocouples, a pipe length 
of 3 m, and a fin cross-section of 200 by 200 mm in the storage 
chamber. Three operation modes were simulated during storage 
charging, storage discharging, and storage by-pass. Comparisons 
between measured data and predictions obtained from a numerical 
analysis are presented. 


7601 Investigation of latent heat of fusion storage for 
solar heating systems. Ziegenbein, B. (Brown, Boveri and 
Cie AG, Central Research Laboratory, a - W. Ger- 
many). pp 660-664 of SUN II. Boer, K.W.; Glenn, B.H. 
(eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

This paper presents a summary of experimental and simulat- 
ed results for the solar space heating system of the BBC-Solar 
House in Heidelberg, West Germany. The main objectives of this 
research project are the development of latent heat of fusion stor- 
age sub-systems and the investigation of the long term performance 
in comparison with an equivalent water storage unit. This has been 
accomplished by running the solar heating system of the BBC-Solar 
House alternatively with different thermal storage sub-systems for 
three subsequent heating seasons. Paraffin waxes and water/ice 
have been used as storage materials. By comparison with the ex- 
perimental Solar House data, the analytical model used for comput- 
er simulations of various types of heating systems has been shown 
to be reliable and accurate within 5%. There is extensive literature 
on either theoretical or experimental investigations of TES by 
latent heat of fusion but only on a laboratory scale and nearly none 
on complete heating systems which have been in operation for sev- 
eral years. 


7602 Earth coils and geo-thermal welis used as solar 
energy storage devices. Bose, J.E. (Oklahoma State Univ., 
Stillwater); Ledbetter, C.W.; Partin, J.R. pp 797-801 of 
SUN II. Boeer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A field demonstration laboratory using unprepared earth as a 
senna storage device has been designed, constructed, and oper- 
ated successfully during the 1977-78 winter, the 1978 summer, and 
the 1978-79 winter months. A 1000-foot earth coil system was oper- 
ated during the 1977-78 and 1978-79 winters and provided the nec- 
essary heat source for a commercial, 27,000 Btu/hr heat pump. The 
test provided base line data to determine earth coil lengths for sus- 
tained operation without solar input. A 250-foot geo-thermal well 
was drilled and used as a heat rejection system during the 1978 
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summer season and as a heat source during the 1978-79 winter 
season. The 250-foot well was used as a heat storage device for a 
200 ft? solar system and as the heat source for a 33,000 Btu/hr heat 
pump. The study has shown that both systems, earth coils and geo- 
thermal wells, provide excellent heat storage devices for solar 
energy since temperature drawdown which occurs over long, sus- 
tained operation can be minimized. 


7603 Pulsating collector flow to enhance temperature 
stratification in liquid thermal storage tanks. Tinsley, C.H. 
Jr. (Southern Univ., Baton Rouge, LA); Frisino, J.A.; 
Wood, B.D. pp 868 of SUN II. Boeer, K.W.; Glenn, B.H. 
(eds.). Elmsford, NY; Pergamon Press Inc. (1979). 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 
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7604 (DOE/BP/15325—T13) Assessment of the geo- 
thermal potential within the BPA marketing area. Lund, 
J.W.; Allen, E.; Higbee, C.; Lienau, P.; Phillips, W.; Shreve, 
J. (Oregon Inst. of Tech., Klamath Falls (USA)). Jul 1980. 
Contract AC79-79BP15325. 222p. NTIS, PC Al0/MF AOIl. 

The potential of geothermal energy that can be used for 
direct heat applications and electrcial power generation within the 
Bonneville Power Administration (BPA) marketing area is estimat- 
ed. The BPA marketing area includes three principal states of 
Oregon, Washington, and Idaho and portions of California, Mon- 
tana, Wyoming, Nevada, and Utah bodering on these three states. 
This area covers approximately 384,000 square miles and has an es- 
timated population of 6,760,000. The total electrical geothermal po- 
tential within this marketing area is 4077 MW/sub e/ from hydro- 
thermal resurces and 16,000 MW/sub e/ from igneous systems, 
whereas the total thermal (wellhead) potential is 16.15 x 10%* Btu/ 
yr. It should be realized that only a fraction of this energy may be 
used due to economic, institutional, and environmental constraints. 
The geothermal energy load at each of 53 sites was estimated for 
both electrical energy and fossil fuel displacement (direct-use load). 
The major components in the direct-use load were space heating 
and water heating loads for residential, commercial and public 
buildings, and the industrial process heating load. The total direct- 
use load (based on 1980 populations) was estimated at 33.5 x 10%” 
Btu/yr, of which 15.8 x 10’? Btu/yr was potential electrical load 
displacement and the remainder fossil fuel load displacement. The 
direct-use load was distributed 80 percent to residential, 3 percent 
to commerical, 4 percent to public, and 13 percent to industrial use. 
Approximately 21 percent of the total load was within the BPA 
preference customer area. Five general projects are identified that 
should be considered by BPA to encourage geothermal develop- 
ment in their market area. Each project is described in generic 
terms and several specific sites are then recommended for develop- 
ment. 


7605 (DOE/ET/28354—1/1) Hypothesis testing for re- 
source evaluation: an application to geothermal potential esti- 
mation in Nevada. Parr, J.T. (Analytic Sciences Corp., 
Reading, MA (USA)). Oct 1978. Contract ACO02- 
76ET28354. 158p. NTIS, PC A08/MF AOl1. 

A hypothesis testing methodology for the statistical integra- 
tion of diverse data types has been further investigated. In an earli- 
er study the technique was developed and applied, with limited 
data, to evaluation of the geothermal potential of Nevada. That 
effort has been extended in this report to include the implementa- 
tion of data on major lineaments and surface lithology. Information 
from the new data bases is integrated with that from the seismicity 
and small scale linear data previously studied. The new data added 
in this study has improved the results considerably. A number of 
new areas appropriate for further, more detailed geophysical inves- 
tigation are indicated by high likelihood ratios. 
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7606 (DOE/ID/12011—1) Area development plan of the 


geothermal a in planning 8, Roosevelt - Custer 
area. (North Dakota State lee! Eecdevens Council, Bis- 
marck (USA)). Jul 1980. Contract FC07-791D12011. 68p. 
NTIS, PC A05/MF AOI. 

Geothermal resource data, the Roosevelt-Custer Region de- 
velopment plan, and energy, economic, and institutional consider- 
ations are presented. Environmental considerations and water avail- 
ability are discussed. (MHR) 


7607 Limiting factors on geothermal development, Impe- 
rial County, California, USA. Pick, J.B.; Butler, E.W. (Univ. 
of California, Riverside). pp 145-150 of Modelling, planning 
and decision in energy systems. Hamza, M.H. fed). Ana- 
heim, CA; Acta Press (1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

Imperial County's geothermal-resource development is po- 
tentially limited by numerous factors. The County’s geothermal 
electrical capacity, currently 11 MWe, is anticipated to reach 2500 
to 6800 MWe by the year 2020. Six limiting factors of potential im- 
portance are examined: transmission lines, financing, politics, cool- 
ing water, direct-use transmission pipelines, and brine waste dispos- 
al. Routing and construction of high-voltage transmission lines of 
1000-MWe capacity are essential, because the county is presently 
restricted by a local transmission network of only 300-MWe capac- 
ity. Financing is a limitation, because of the large sums of money 
required for power production (currently, about $1 million/MW of 
capacity). Political factors are likely to surface into major impor- 
tance, if geothermal development threatens the present agribusiness 
orientation of the County, among other reasons. The origins of sev- 
eral recent geothermal leadership disputes are discussed. Another 
limitation is the supply, quality, and environmental impact of cool- 
ing water. The latter includes effects on agriculture and on the 
level and salinity of the Salton Sea. Direct-use transmission pipe- 
lines are a limiting factor, because of both high cost and environ- 
mental impacts. As geothermal capacity reaches maximum levels, 
brine waste disposal will become a problem, as brine reinjection is 
not always feasible. 
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REFER ALSO TO CITATION(S) 7613, 7624, 7643 


7608 (DOE/ET/27001—8, pp Al-A53) Geology of the 
Raleigh block and the adjacent Piedmont of North Carolina. 
Farrar, S.S. Dec 1980. 

In Evaluation and targeting of geothermal energy resources 
in the southeastern United States. Progress report, October 1, 1979- 


June 30, 1980. : 
Three years of work on the geologic mapping and tectonic 


interpretation of the easternmost North Carolina Piedmont along 
the Coastal Plain boundary are summarized. This provides the geo- 
logic data base for the interpretation of regional aeromagnetic and 
gravity data in the exposed Piedmont, and the extrapolation of this 
interpretation to Piedmont rocks covered by coastal plain sedi- 
ments. Stratigraphy is described separately for each tectonic block. 
Metamorphism and structure are also described. (MHR) 


7609 (DOE/ET/27001—8, pp A69-A72) Structure con- 
tour map of basement beneath the Atlantic coastal plain. 
Gleason, R.J. Dec 1980. 

In Evaluation and targeting of geothermal energy resources 
in the southeastern United States. Progress report, October 1, 1979- 


June 30, 1980. Progress report. 

Basement structure contour maps for the Northern Atlantic 
Coastal Plain and the South Carolina Coastal Plain are presented. 
These maps were prepared from all available drillhole and seismic 
data obtained through a review of literature, state survey files, and 
in a few cases, holes drilled as part of the VPI & SU geothermal 
program. This compilation includes 176 drillholes in the Virginia 
Coastal Plain, 79 in Maryland, 45 in Delaware, 87 in New Jersey, 
and 37 in South Carolina. As is true in other parts of the Coastal 
Plain, the overwhelming majority of these basement drill holes are 
concentrated along the western edge of the Coastal Plain. This phe- 
nomenon is not apparent on the South Carolina map because shal- 
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low water well data were not readily available for this state. Drill 
hole data were augmented by seismic refraction data, including 42 
points in South Carolina, 12 points in Virginia, one point in Mary- 
land, and 18 points in New Jersey. In the Maryland Coastal Plain, 
there is a considerable wealth of seismic reflection data. (MHR) 


7610 Cp oan ing the’ Viewinia A73-A98) pe pm 
and structural framework coastal plain: review 
and assessment, June 1980. 1 MeComuell R.L. Dec 1980. 

In Evaluation and targeting of geothermal energy resources 
in the southeastern United States. Progress report, October 1, 1979- 
June 30, 1980. Progress report. 

The stratigraphic and structural framework of the Virginia 
Coastal Plain is summarized and an effort to assess the structural 
control on distribution and geometry of Coastal Plain aquifers and 
zones of potentially low thermal conductivity is discussed. (MHR) 


7611 (DOE/SF/11452—1) Geothermal reservoir engi- 
neering computer code comparison and validation. Faust, 
C.R.; Mercer, J.W.; Miller, W.J. (GeoTrans, Inc., Reston, 
VA (USA)). 12 Nov 1980. Contract AC03-80SF11452. 
120p. NTIS, PC A06/MF AO1. 
Portions of document are illegible. 
The results of computer dadiotions for a set of six problems 
typical of geothermal reservoir engineering applications are pre- 
sented. These results are compared to those obtained by others 
using similar geothermal reservoir simulators on the same problem 
set. The purpose of this code comparison is to check the perform- 
ance of participating codes on a set of typical reservoir problems. 
The results provide a measure of the validity and appropriateness 
of the simulators in terms of major assumptions, governing equa- 
tions, numerical accuracy, and computational procedures. A de- 
scription is given of the general reservoir simulator - its major as- 
sumptions, mathematical formulation, and numerical techniques. 
Following the description of the model is the presentation of the 
results for the six problems. Included with the results for each 
problem is a discussion of the results; problem descriptions and 
result tabulations are included in appendixes. Each of the six prob- 
lems specified in the contract was successfully simulated. (MHR) 


7612 (LA—8550-OBES) Continental Scientific Drilling 
Program thermal regimes: comparative site assessment geolo- 
gy of five magma-hydrothermal systems. Goff, F.; Waters, 
A.C. (eds.). (Los Alamos Scientific Lab., NM (USA)). Oct 
1980. Contract W-7405-ENG-36. 105p. NTIS, PC A06/MF 
AOl. 

The geology and salient aspects of geophysics and hydro- 
geochemistry of five high-grade geothermal systems in the USA are 
reviewed. On the basis of this information, a target location is sug- 
gested for a deep (S- to 8-km) borehole that will maximize the 
amount of scientific information to be learned at each of the five 
geothermal areas. 


1503 Geothermal Exploration And Exploration 
Technology 


7613 (DOE/ET/27001—8) Evaluation and targeting of 
geothermal energy resources in the southeastern United 
States. Progress report, October 1, 1979-June 30, 1980. Cos- 
tain, J.K.; Glover, L. II. (Virginia Polytechnic Inst. and 
State Univ. +, Blacksburg (USA). Dept. of Geological Sci- 
ences). Dec 1980. Contract AC05-78ET27001. 298p. NTIS, 
PC A13/MF AOl. 

A separate abstract was prepared for each of the eleven 
papers included in this report. Two summaries of papers were listed 
by title. (MHR) 


7614 (DOE/ET/27001—8, pp B10-B16) Stratigraphic 
correlation of Atlantic coastal plain sediments in southeast 
Virginia. Svetlichny, M. Dec 1980. 

In Evaluation and targeting of geothermal energy resources 
in the southeastern United States. Progress report, October 1, 1979- 
June 30, 1980. Progress report. 

During the period tember to December 1978, seven heat 
flow determination holes (five holes approximately 300 m deep and 
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two basement holes) were drilled in the Atlantic Coastal Plain of 
Southeastern Virginia and the York-James Peninsula. One hole was 
drilled in Isle of Wight County (No. 26), and in the cities of Suffolk 
(No. 25A), and Norfolk. Two holes were drilled in the cities of 
Hampton and Virginia Beach. Holes 26 and 25A penetrate the top 
of the crystalline basement at depths of 423 m and 547 m respec- 
tively. The location and total depth of each hole are shown. A cor- 
relation of lithostratigraphic unts in the Coatal Plain of the seven 
holes is presented. Because of poor sampling techniques by drilling 
company personnel, drill cuttings were found to be unreliable for 
correlation of formation boundaries; however, gamma log correla- 
tion proved to be effective. In addition, a deep test well at Norfolk 
(TW-1, 786 m T.D.) is centrally located with respect to the seven 
holes, and the gamma log from TW-1 provides a base for correlat- 
ing the stratigraphic boundaries in the seven research holes. A 
gamma log correlation for the eight holes in presented. (MHR) 


(DOE/ET/27001—8, pp B17-B20) Lithology of 
the southern Atlantic Coastal Plain with reference to thermal 
—- and temperature prediction. Lambiase, J.J. Dec 

In Evaluation and targeting of geothermal energy resources 
in the southeastern United States. Progress report, October 1, 1979- 
June 30, 1980. Progress report. 

The Southern Coastal Plain lithology is described and com- 
pared to the Northern Atlantic Coastal Plain. Thermal conductivity 
trends and temperature distribution are discussed. (MHR) 


7616 (DOE/ET/27001—8, pp B114-B153) Heat flow 
and heat generation in the Atlantic Coastal Plain. Perry, 
L.D.; Higgins, S.P.; McKinney, M.M. Dec 1980. 

In Evaluation and targeting of geothermal energy resources 
in the southeastern United States. Progress report, October 1, 1979- 
June 30, 1980. Progress report. 

The locations of holes drilled by VPI & SU in the Atlantic 
Coastal Plain for which new heat flow values have been calculated 
are shown. The heat flow data for all the holes are summarized and 
the heat generation values are listed for those holes from which 
basement core was obtained. The heat flow values of several of the 
holes (C24, C25, C26, C29, C55, and C59) have been reported pre- 
viously. They are repeated here because a different procedure has 
been adopted for measuring the thermal conductivity. The core is 
currently being saturated in the laboratory, whereas previously it 
was measured in the same condition as it came from the field. The 
highest heat flow values (81 mW/m?*) found to date by the VPI & 
SU exploration program is in hole C25A at Portsmouth, VA; but 
the highest heat generation was found at hole ED1 in the Cuffy- 
town Creek pluton of the Piedmont. 


7617 (DOE/ET/27001—8, pp B154-B179) Heat flow 
and heat generation in the Piedmont. Perry, L.D.; Higgins, 
S.P.; McKinney, M.M. Dec 1980. 

In Evaluation and targeting of geothermal energy resources 
in the southeastern United States. Progress report, October 1, 1979- 
June 30, 1980. Progress report. 

The locations of holes drilled in the Piedmont by VPI & SU 
from which both heat flow and heat generation values have been 
obtained are shown. Geothermal gradients, thermal conductivity 
values, heat flow calculations, and heat generation values are sum- 
marized. Six new heat flow-heat generation values have been deter- 
mined from holes PT2 and PT3 in the Petersburg granite, RM1 
near Rocky Mount, NC, RLS in the Rolesville Pluton, PG1 in the 
Pageland granite and BG1 in the Baltimore gabbro. The heat flow- 
heat generation values from holes PT2, PT3, RMI, and RLS all 
plot quite close to the previous line determined for the Piedmont 
and are included in the calculation of a new (but not significantly 
different) relationship. 


7618 (DOE/ET/27001—8, pp B180) Seismic data prec- 
essing facility. Coruh, C. Dec 1980. 

In Evaluation and targeting of geothermal energy resources 
in the southeastern United States. Progress report, October 1, 1979- 
June 30, 1980. Progress report. 
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7619 (DOE/ET/28354—1/2) User's manual for covar- 
iance and hypothesis testing program. Parr, J.T.; Bogar, 
G.P.; Johnson, D.H. (Analytic Sciences Corp., Reading, 
MA (USA)). Jun 1978. Contract AC02-76ET28354. 94p. 
NTIS, PC A05/MF A011. 

Statistical computer programs are described which are in- 
tended for general usage in evaluating multidimensional feature in- 
dices for resource potential. In particular, the computer programs 
comprise a covariance computation program and a likelihood func- 
tion evaluation program. These programs have been exercised in 
this study for geothermal exploration, using as many as 34 selected 
feature indices from a data base that may include up to 100 distinct 
indices. It is anticipated that many more indices might be consid- 
ered simultaneously. Practical limitations occur with large covar- 
iances due to numerical errors in computing eigenvalues and eigen- 
vectors. The basic concept of hypothesis testing as formulated in 
this study is described. 


7620 (DOE/ID/12079—5) Controlled-source 
audiomagnetotellurics in geothermal exploration. Topical 
report. Sandberg, S.K.; Hohmann, G.W. (Utah Univ., Salt 
Lake City (USA). Dept. of Geology and Geophysics). 
= Contract AC07-791D12079. 96p. NTIS, PC A05/M 
AO0l. 

Theoretical and field tests indicate that the controlled-source 
audiomagnetotelluric (CSAMT) method provides an efficient means 
of delineating the shallow resistivity pattern above a hydrothermal 
system. Utilizing a transmitter overcomes the main limitation of 
conventional AMT: variable and unreliable natural source fields. 
Reliable CSAMT measurements can be made with a simple scalar 
receiver. Calculations for a half-space show that the plane wave as- 
sumption is valid when the transmitter is more than 3 skin depths 
away in the broadside configuration and more than 5 skin depths 
away in the collinear configuration. Three dimensional numerical 
modeling results for a bipole source 5 skin depths away compare 
well with those for a plane wave source, showing that the method 
is valid. Comparisons between 2D and 3D model results show that 
a 2D MT program can be used to interpret CSAMT data. A 
CMAST survey at the Roosevelt Hot Springs KGRA produced ap- 
parent resistivity contour maps at four frequecies: 32, 98, 977, and 
5208 Hz. These maps show the same features as a first-separation 
dipole-dipole resistivity map. Detailed CSAMT data was also col- 
lected at 10 frequencies on two profiles. Two-dimensional MT 
modeling (TM mode) of the resulting pseudosections yields models 
similar to those derived by modeling the dipole-dipole resistivity 
data. However, CSAMT resolved details not shown by the resistiv- 
ity modeling. 


7621 (DOE/ID/12079—17) WELLOG: computer soft- 
ware system for analyzing and plotting well log data (a user’s 
guide to WELLOG.REV2). Atwood, J.W.; Killpack, T.J.; 
Glenn, W.E.; Nutter, C. (Utah Univ., Salt Lake City 
(USA). Research Inst.)}. Nov 1980. Contract ACO07- 
791D 12079. 144p. (ESL—45). NTIS, PC A07/MF AOl1. 

WELLOG is a software system that has been developed to 
plot digitized well log data in a manner suitable for analysis. Multi- 
ple logs can be plotted side by side for correlation analysis, and up 
to three logs can be plotted on a cross plot. Data entry, editing, 
and modification functions are also provided by the program. Digi- 
tizing is accomplished by a TEKTRONIX 4954 (on-line) digitizing 
tablet, and plotting is done on a TEKTRONIX 4014 graphics ter- 
minal, a STATOS 42 electrostatic plotter, or a CALCOMP pen 
plotter using a device independent plotting system. This program 
(WELLOG.REV2?2) is not as system-dependent as the former ver- 
sion (WELLOG.REV]1). The user must supply a program to digi- 
tize the data and supply subroutines to interface the program with 
file manipulation and plotting routines of their system. One major 
improvement is the use of an on-line digitizing system whereby the 
program accesses disk files rather than reading the data from tape. 
In REV2 the merge file has been automated such that the file is 
initialized automatically upon creation and also delete protected. 
The randomly spaced data capabilities have been greatly improved 
allowing the averaging and cross plotting of the data. Routines 
have been added which allow all of the cross plots excepting the Z- 
plot to be printed on a line printer. Dresser Atlas’ A-K plot has 
also been added. The program is almost completely self-contained 
needing only a few interfacing and system subroutines. 
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(DOE/ID/12079—19) Thermal studies in a geo- 


us ). | Geophysics). Oct 1980. 
Contract ACO7. 9112079, Bip. NTIS, PC A08/MF AO1. 
Separate abstracts were prepared for the three reports in- 
cluded in this volume on the interpretation of heat flow data in a 
geothermal area. (MHR) 


7623 (DOE/ID/12079—19, pp 1-102) Report I. Ther- 
mal studies at Roosevelt Hot Springs, Utah. Oct 1980. 

In Thermal studies in a geothermal area: Report I. Thermal 
studies at Roosevelt Hot Springs, Utah; Report II. Heat flow above 
an arbitrarily dipping plane of heat sources; and Report III. A 
datum correction for heat flow measurements made on an arbitrary 
surface. 

Temperature profiles and heat flow values have been deter- 
mined for 53 drill holes within the Roosevelt Hot Springs KGRA 
[Known Geothermal Resource Area], Utah. The temperature pro- 
files can be classified in three spatially consistent patterns on the 
basis of their thermal gradient value. These patterns delineate hy- 
drologic recharge, active convection, and discharge regions respec- 
tively. Thermal conductivity values were measured or assigned for 
all lithologies in the area and a heat flow value computed at each 
drill site. A heat flow map representing surface conductive heat 
loss has the following characteristics: heat flow contours are appar- 
ently structurally controlled; the 400, 700 and 1000 mWm~? con- 
tours enclose areas of 57, 33 and 16 km? respectively; the total 
anomalous surface heat loss of the system (above Great Basin back- 
ground of 100 mWm~”) is 64 MW. Effects of rock composition, po- 
rosity, water saturation, lateral heat conduction, temperature de- 
pendent thermal conductivity, chemical alteration reactions and 
fluid transport are quantitatively assessed for their importance in 
causing nonlinear temperature profiles. A downward continuation 
of the surface heat flow field indicates a geothermal reservoir at 
Roosevelt Hot Springs approximately 6 km long and 1.5 km wide 
at a depth of 450 m. 


7624 (DOE/ID/12079—19, pp 103-121) Report II. 
Heat flow above an arbitrarily dipping plane of heat sources. 
Oct 1980. 

In Thermal studies in a geothermal area: Report I. Thermal 
studies at Roosevelt Hot Springs, Utah; Report II. Heat flow above 
an arbitrarily dipping plane of heat sources; and Report III. A 
datum correction for heat flow measurements made on an arbitrary 


ace. 
In the Basin and Range physiographic province many geo- 
thermal systems are associated with normal faults. The exploitation 
of such systems as a geothermal resource commonly involves 
down-dip drilling to tap high temperature and high pressure fluids. 
It is demonstrated that a shallow heat flow profile perpendicular to 
the strike of such normal fault systems provides critical information 
on the geometry of the fault and fluid flow in the fault zone. The 
model is most simply an arbitrarily dipping plane of heat sources. 
Combining this simple conductive model with inversion theory 
allows an interpreter to estimate the dip of the fault plane and the 
vertical depth extent from an observed heat flow profile. 


7625 (DOE/ID/12079—19, pp 122-144) Report III. A 
Ww measurements 


datum correction for heat flo its made on an ar- 
bitrary surface. Oct 1980. 

In Thermal studies in a geothermal area: Report I. Thermal 
studies at Roosevelt Hot Springs, Utah; Report II. Heat flow above 
an arbitrarily dipping plane of heat sources; and Report III. A 
datum correction for heat flow measurements made on an arbitrary 
surface. 
Potential field measurements made on a surface of varying 
elevation can be biased by topographic effects. In the past, heat 
flow measurements have not been sufficiently dense to warrant cor- 
recting these measurements to a constant elevation datum for mod- 
eling purposes, but with the advent of the shallow heat flow survey 
in geothermal areas, the effect of varying elevation over a survey 
area can now be determined. By means of an equivalent dipole dis- 
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tribution, surface heat flow measurements can be corrected to a 
constant elevation datum. 


7626 (DOE/ID/12079—20) MT3D: a 3 dimensional 
magnetotelluric modeling program (user’s guide and documen- 
tation for Rev. 1). Nutter, C.; Wannamaker, P.E. (Utah 
Univ., Salt Lake City (USA). "Research Inst.). Nov 1980. 
Contract ‘ACO7-791D 12079. 54p. (ESL—47). NTIS, PC 
A04/MF AOl1. 

MT3D.REV!1 is a non-interactive computer program written 
in FORTRAN to do 3-dimensional magnetotelluric modeling. A 3- 
D volume integral equation has been adapted to simulate the MT 
response of a 3D body in the earth. An integro-difference scheme 
has been incorporated to increase the accuracy. This is a user's 
guide for MT3D.REV1 on the University of Utah Research 
Institute’s (UURI) PRIME 400 computer operating under PRIMOS 
IV, Rev. 17. 


7627 (LA—8608-MS) Geothermal potential of West- 
Central New Mexico from ical and thermal gradient 
data. Levitte, D.; Gambill, D.T. (Los Alamos Scientific 
Lab., NM (USA)). Nov 1980. Contract W-7405-ENG-36. 
105p. NTIS, PC A06/MF AOl1. 

To study the low temperature and Hot Dry Rock (HDR) 
geothermal potential of west-central New Mexico, 46 water sam- 
ples were collected and geothermal gradient measurements were 
made in 29 wells. Water chemistry data indicate that all the samples 
collected are meteoric waters. High temperatures of samples taken 
from wells between Gallup and Tohatchi indicate these wells may 
derive water from a warm aquifer below the depth of the wells. 
The chemistries of the samples farther south on the Zuni Indian 
reservation suggest these waters are not circulating below 600 m of 
the surface. Geothermometry calculations support the conclusion 
that the waters sampled are meteoric. The geothermometry also in- 
dicates that the deep reservoir between Gallup and Tohatchi may 
be greater than 60°C. Thermal gradient data indicate an area of 
high gradient on the Zuni Indian Reservation with a measured 
maximum of 67°C/km between 181 m and 284 m. This high prob- 
ably is not hydrologically controlled. The maximum gradients in 
the study area are 76°C/km and 138°C/km, measured just east of 
Springerville, Arizona. These gradients are undoubtedly controlled 
by circulating water, possibly heated by a magmatic source at 
depth and circulating back to the surface. 


7628 (LA-UR—80-3523) Geochemical behavior of the 
second hot dry rock geothermal reservoir at Fenton Hill, New 
Mexico. Grigsby, C.O.; Trujillo, P.E. Jr.; Counce, D.A.; 
Aguilar, R.G. (Los Alamos Scientific Lab., NM (USA)). 
1980. Contract W-7405-ENG-36. 8p. NTIS, PC A02/MF 
AOl. 

The results of three major heat-extraction experiments con- 
ducted in two hot dry geothermal reservoirs indicate that the field 
chemistry is largely influenced by the interstitial fluid contained in 
the reservoir rock. This fluid is slowly removed by the circulation 
of relatively fresh water through the fracture systems until the level 
of dissolved species is ultimately fixed by rock-water equilibrium. 
Because the sodium and potassium observed in the system were 
contributed by the pore-fluid, the Na-K-Ca geothermometer was in- 
sensitive to changes in the rock temperatures. The quartz geother- 
mometer does reflect the changes in reservoir temperature, howev- 
er the concentraton of silica in solution must be adjusted for the 
effect of mixing of small amounts of silica-saturated pore-fluid with 
fluid which has passed through the main flow path. When the pore- 
fluid contribution is subtracted, the resulting concentration of silica 
in the produced fluid can be modeled with a kinetic model to deter- 
mine the actual temperature of the reservoir rock. 


7629 (LBL—11187) Evaluation of the Susanville Cali- 
fornia geothermal resource. Benson, S.; Goranson, C.; Noble, 
J.; Schroeder, R.; Corrigan, D.; Wollenberg, H. (California 
Univ., Berkeley (USA). awrence Berkeley Lab.). Jun 1980. 
Contract W-7405-ENG-48. 105p. NTIS, PC A06/MF AO1. 

Twelve exploratory temperature gradient holes have been 
drilled (bringing the total number of old and new holes and wells 
to 23), subsurface geologic and geophysical data have been ana- 
lyzed, and a well test has been conducted. Interpretation of data 
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obtained from well testing, drillers’ and lithologic logs and geo- 
physical surveys suggests the presence of a fault-related reservoir of 
high permeability, shallow depth, limited thickness and limited lat- 
eral extent. Temperature contours and profiles suggest the upwell- 
ing of fluids on a northwest-trending fault, from where they are dis- 
persed into the reservoir along a highly permeable, fractured ag- 
glomerate-basalt interface and fractured volcanic units. Well tests 
show a high lateral permeability associated with the fractured inter- 
face, and porosity values are low, supporting evidence for a frac- 
ture-dominated producing aquifer(s). The areal confinement of the 
anomaly has been established on three sides (west, south, east) to a 
depth of 200 m. In the southern portion, temperature reversals 
below an aglomerate-basaltic interface suggest a vertically confined 
aquifer. Water samples and petrologic data indicate that in the past, 
fluids of temperatures between 70°C and 150°C flowed through the 
fracture system. Computer modeling indicates that a horizontal, re- 
gional flow of hot fluids is required to match the observed tempra- 
ture distribution. 


7630 (UCID—18863) Synopses of R and D in geother- 
mal engineering at the Lawrence Livermore Na- 
tional Laboratory 1976-1980. Harrar, J.E. (comp.). (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore National 
Lab.). Dec 1980. Contract W-7405-ENG-48. 23p. NTIS, PC 
A02/MF AO1. 

Research is summarized on the following: geothermal field 
test apparatus; brine acidification as a means of scale control at the 
Salton Sea Geothermal Field; tests of seeding and other chemical 
methods for the control of scale at the Salton Sea Geothermal 
Field; tests of proprietary organic additives for the control of scale 
at the Salton Sea Geothermal Field; tests of generic organic com- 
pounds for control of scale at Salton Sea Geothermal Field; studies 
of the dissolution of geothermal scale; chemical measurement devel- 
opments; chemical modeling of geothermal systems; processing of 
geothermal brine effluents for injection; hydrogen sulfide abatement 
using geothermal brine effluents; use of surface waters to supple- 
ment injection at the Salton Sea Geothermal Field; and- measure- 
ment of injectability of geothermal brines. (MHR) 


7631 Method and apparatus for determining vertical 
heat flux of geothermal field. Poppendiek, H.F. (to Dept. of 
Energy). US Patent Application 129,433. 11 Mar 1980. 16p. 

A method and apparatus for determining vertical heat flux of 
a geothermal field, and mapping the entire field, is based upon an 
elongated heat-flux transducer comprised of a length of tubing of 
relatively low thermal conductivity with a thermopile inside for 
measuring the thermal gradient between the ends of the transducer 
after it has been positioned in a borehole for a period sufficient for 
the tube to reach thermal equilibrium. The transducer is thermally 
coupled to the surrounding earth by a fluid annulus, preferably 
water or mud. A second transducer comprised of a length of tubing 
of relatively high thermal conductivity is used for a second thermal 
gradient measurement. The ratio of the first measurement to the 
second is then used to determine the earth's thermal conductivity, 
k/sub infinity/, from a precalculated graph, and using the value of 
thermal conductivity thus determined, then determining the vertical 
earth temperature gradient, b, from predetermined steady state heat 
balance equations which relate the undisturbed vertical earth tem- 
perature distributions at some distance from the borehole and earth 
thermal conductivity to the temperature gradients in the trans- 
ducers and their thermal conductivity. The product of the earth’s 
thermal conductivity, k/sub infinity/, and the earth’s undisturbed 
vertical temperature gradient, b, then determines the earth's vertical 
heat flux. The process can be repeated many times for boreholes of 
a geothermal field to map vertical heat flux. 


1504 Legal And Institutional Aspects 


7632 (DOE/ET/28486—T1) Geothermal investment 
analysis with site-specific applications to Roosevelt Hot 
Springs and Cove Fort-Sulphurdale, Utah. Cassel, T.A.V.; 
Edelstein, R.H.; Blair, P.D. (Pennsylvania Univ., Philadel- 
phia (USA). Energy Center). Dec 1978. Contract AS02- 
78ET28486. 194p. NTIS, PC A09/MF AO1. 

The analysis and modeling of investment behavior in the de- 
velopment of hydrothermal electric power facilities are reported. 
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This investment behavior reflects a degree of sensitivity to public 
policy alternatives concerning taxation and regulation of the re- 
source and its related energy conversion facilities. The objective of 
the current research is to provide a realistic and theoretically sound 
means for estimating the impacts of such public policy alternatives. 
A stochastic simulation model was developed which offers an effi- 
cient means for site-specific investment analysis of private sector 
firms and investors. The results of the first year of work are dis- 
cussed including the identification, analysis, quantification and mod- 
eling of: a decision tree reflecting the sequence of procedures, 
timing and stochastic elements of hydrothermal resource develop- 
ment projects; investment requirements, expenses and revenues in- 
curred in the exploration, development and utilization of hydrother- 
mal resources for electric power generation; and multiattribute in- 
vestment decision criteria of the several types of firms in the geo- 
thermal industry. An application of the investment model to specif- 
ic resource sites in the state of Utah is also described. Site specific 
data for the Known Geothermal Resource Areas of Roosevelt Hot 
Springs and Cove Fort-Sulphurdale are given together with hy- 
pothesized generation capacity growth rates. 


1505 Economic And Financial Aspects 


REFER ALSO TO CITATION(S) 7607 


7633 (DOE/BP/15325—T1) Assessment of the geother- 
mal potential within the BPA marketing area. Lund, J.W.; 
Allen, E.; Higbee, C.; Lienau, P.; Phillips, W.; Shreve, J 
(Oregon Inst. of Tech., Klamath Falls (USA). Geo-Heat 
Utilization Center). Jul 1980. Contract AC79-79BP15325. 
235p. NTIS, PC All/MF AOI. 

The potential of geothermal energy is estimated that can be 
used for direct heat applications and electrical power generation 
within the Bonneville Power Administration (BPA) marketing area. 
The BPA marketing area includes three principal states of Oregon, 
Washington, and Idaho and portions of California, Montana, Wyo- 
ming, Nevada, and Utah bordering on these three states. This area 
covers approximately 384,000 square miles and has an estimated 
population of 6,760,000. The total electrical geothermal potential 
within this marketing area is 4077 MW/sub e/ from hydrothermal 
resources and 16,000 MW/sub e/ from igneous systems, whereas 
the total thermal (wellhead) potential is 16.15 x 10"* Btu/y. Ap- 
proximately 200 geothermal resource sites were initially identified 
within the BPA marketing area. This number was then reduced to 
about 100 sites thought to be the most promising for development 
by the year 2000. These 100 sites, due to load area overlap, were 
grouped into 53 composite sites; 21-3/4 within BPA preference cus- 
tomer areas and 31-1/4 within nonpreference customer areas. The 
geothermal resource potential was then estimated for high-tempera- 
ture (> 302°F = 150°C), intermediate-temperature (194 to 302°F 
= 90 to 150°C), and low-temperature (< 194°F = 90°C) re- 
sources. 


1506 Environmental Aspects And Waste Disposal 


7634 (DOE/ET/27127—1) Environmental analysis of 
geopressured-geothermal prospect areas, De Witt and Colora- 
do counties, Texas. Final report, March 1 - August 31, 1979. 
Gustavson, T.C.; Reeder, F.S.; Badger, E.A. (Texas Univ., 
Austin (USA). Bureau of Economic Geology). Feb 1980. 
Contract AS05-79ET27127. 282p. NTIS, PC Al3/MF AO1. 

Information collected and analyzed for a preliminary envi- 
ronmental analysis of geopressured geothermal prospect areas in 
Colorado and DeWitt Counties, Texas is presented. Specific envi- 
ronmental concerns for each geopressured geothermal prospect 
area are identified and discussed. Approximately 218 km?(85 mi?) 
were studied in the vicinity of each prospect area to: (1) conduct an 
environmental analysis to identify more and less suited areas for 
geopressured test wells; and (2) provide an environmental data base 
for future development of geopressured geothermal energy re- 
sources. A series of maps and tables are included to illustrate envi- 
ronmental characteristics including: geology, water resources, soils, 
current land use, vegetation, wildlife, and meteorological character- 
istics, and additional relevant information on culiural resources, 
power- and pipelines, and regulatory agencies. A series of transpar- 
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ent overlays at the scale of the original mapping has also been pro- 
duced for the purposes of identifying and ranking areas of potential 
conflict between geopressured geothermal development and envi- 
ronmental characteristics. The methodology for ranking suitability 
of areas within the two prospect areas is discussed in the appendix. 
(MHR) 


7635 (DOE/TIC—11308) Environment, health, socioe- 
conomics and environmental control technology. Executive 
summary. Layton, D.W. (California Univ., Livermore 
(USA). Lawrence Livermore National Lab.). Oct 1980. 
Contract W-7405-ENG-48. 38p. NTIS, PC A03/MF AO1. 

This report summarizes the important findings of a two- 
volume report that deals with the potential impacts and environ- 
mental controls associated with the operation of geothermal power 
plants in California's Imperial Valley. The valley contains nearly a 
third of the nation’s total energy potential for identified hot-water 
resources. Possible impacts of developing those resources include 
violation of air quality standards if emissions of hydrogen sulfide 
are not abated, negative ecological effects resulting from increased 
in the salinity of the Salton Sea, and damage to irrigation systems 
caused by land subsidence induced by the extraction of geothermal 
fluids. Other minor impacts concern occupational health and safety, 
socioeconomics, and hazardous wastes. Analyses of environmental 
impacts and the control measures for minimizing negative impacts 
are based primarily on a projected production of 3000 MW of elec- 
trical power by the year 2010. 


(MTR—79W00424) Baca Ranch Geothermal Dem- 
jp Program: a background study of Pueblo Indian re- 
ligious freedom. Singley, J.; McDowell, T.; McNamara- 
Pastor, M. (Mitre Corp., McLean, VA (USA). METREK 
Div.). Nov 1979. Contract AC01-79EV10018. 84p. NTIS, 
PC A05/MF AO1. 

A preliminary assessment is made of the likelihood that the 
Geothermal Demonstration Program proposed for the Baca Ranch 
site in new Mexico will infringe upon the religious freedom of the 
Rio Grande Pueblos in the general area. The findings of the study 
suggest that certain of the environmental features and/or impacts of 
the program would in all likelihood function as sources of infringe- 
ment for at least some of the Pueblos practicing their religious be- 
liefs in conjunction with natural phenomena associated with those 
environmental features and impacts. 


1508 Geothermal Power Plants 


REFER ALSO TO CITATION(S) 7213, 7604, 7607, 8071 


7637 (DOE/ET/27256—T6) Facilities for utilization of 
geothermal steam, Verdant Vales School, Middletown, Cali- 
ag (Oregon Inst. of Tech., Klamath Falls (USA)). 1979. 
Contract FG06-79ET27256. 16p. NTIS, PC A02/MF AOl1. 
Verdant Vales School is a boarding school and summer 
camp located in the Geysers - Calistoga KGRA near Middletown, 
California. The school consists of dormitories, classrooms and relat- 
ed facilities to accommodate a maximum of 55 students and a staff 
of 5. Energy for heating buildings and domestic hot water, is pro- 
vided by electricity supplied by Pacific Gas and Electric Company. 
In addition, a considerable amount of LPG is consumed to heat the 
swimming pool and the hot water required for the automatic dish- 
washer in the kitchen. The school has 3000 pounds per hour of 150 
psig steam available at no cost from an existing geothermal well ad- 
jacent to the school site. A preliminary design of a system has been 
developed that utilizes the geothermal steam to eliminate the 
school’s LPG requirement, and minimizes outside purchases of elec- 
tricity for space and water heating. Savings have been developed, 
and material costs for the new facilities have been estimated. 


7638 Energy-conversion system tested on hot-water 
wells. Petroleum Engineer (U.S.); 52: No. 3, 120, 123, 
125(Mar 1980). 

A field experiment is being conducted to determine if a new 
type of geothermal energy conversion system--based on the gravity- 
head thermodynamic cycle--can generate a third more electricity 
than a conventional geothermal plant. The gravity-head system will 
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be used in hot-water wells. This system takes advantage of the ver- 
tical configuration of those wells to reduce net cost per kilowatt 
through more efficient energy conversion and pumping. This makes 
possible the exploitation of lower temperature sources, which, in 
turn, opens up a viable new source of energy. 


1509 Geothermal Engineering 


(DOE/ET/27001—8, pp B31-B113) Analysis of 
Fy relationship between energy output and well spacing in a 
typical Atlantic coastal plain geothermal doublet system. 
Laczniak, R.J. Dec 1980. 

In Evaluation and targeting of geothermal energy resources 
in the southeastern United States. Progress report, October 1, 1979- 
June 30, 1980. Progress report. 

Major problems facing the utilization of geothermal energy 
in the southeastern United States are land subsidence, aquifer col- 
lapse, and the disposal of large quantities of highly saline waters. 
One solution is the reinjection of water back into the aquifer. This 
maintains piezometric pressures, and thus prevents subsidence and 
insures a continuous supply of water. At the present time, the prac- 
tice of reinjection is banned by most states in the southeastern 
United States because of the possibility of adverse chemical and 
physical reactions caused by the injected fluid within the aquifer. 
With proper state authorization and under strict state supervision, 
the legalization of reinjection should present little, if any, problem. 
The relationship between well spacing and the amount of energy 
extracted from a typical Atlantic Coastal Plain geothermal system 
is explored. Various well spacings, permeabilities, and pumping-in- 
jection rates are considered in the simulations. The numerical 
model is used to calculate the thermal and fluid-flow fields for a 3- 
dimensional rectangular liquid-dominated low-temperature system. 
(MHR) 


7640 (NVO—217) Geopressured-geothermal drilling and 
testing plan: Magma Gulf/Technadril-Dept. of Energy MGT- 
DOE AMOCO Fee No. 1 well, Cameron Parish, 


(Department of Energy, Las Vegas, NV (USA). Nevada 
Operations Office). Jul 1980. Contract AC08-78ET27082. 
97p. NTIS, PC AO5/MF AOI. 

The following topics are covered: generalized site activities, 
occupational health and safety, drilling operations, production test- 
ing, environmental assessment and monitoring plan, permits, pro- 
gram management, reporting, and schedule. (MHR) 


7641 Evaluation of materials exposed to high-velocity, 
high-salinity, highly mineralized geothermal brine. Goldber; 
A.; Kershaw, R.P. (Lawrence Livermore Lab, Calif). Mi- 
crostructural Science (U.S.); 7: 227-254(1979). (CONF- 
780732—). 

From Metallographic Society Technical conference; Montre- 
al, Canada (16 Jul 1978). 

Ti-, Co-, Ni-, and Fe-base alloys were evaluated for erosion 
and stress corrosion cracking after exposure at about 104C to the 
nozzle exhaust from acidified geothermal brine. Results are evaluat- 
ed in terms of synergism between erosion, corrosion, and stress. Re- 
passivation kinetics might play a key role in the formation and 
growth of erosion cavities. The Ti-base alloys appear to have the 
best combination of resistance. 19 refs. 


1510 Direct Energy Utilization 
REFER ALSO TO CITATION(S) 7402, 7604, 7637, 7939 


7642 (DOE/BP/15325—T14) Heating facilities, Virgin- 
ia Lake Townhouses & Apartments, Reno, Nevada. (Oregon 
Inst. of Tech., Klamath Falls (USA). Geo-Heat Utilization 
Center). Mar 1980. Contract AC79-79BP15325. 34p. NTIS, 
PC A03/MF AOl. 

The Virginia Lake Townhouses and Apartments are located 
in a 12 acre parcel in the geographic center of Reno, Nevada. 
There are 148 apartments, consisting of 70 single story garden 
apartments in 10 buildings, 40 two story townhouses in six build- 
ings, and 38 two story apartments in five buildings. All apartments 
are presently heated with individual natural gas fired forced air fur- 
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naces. Hot water is provided by gas fired water heaters, except for 
the 40 older townhouses which are using water directly from a 
geothermal source. This water has now been found to be unsuitable 
for potable use. Located on the property are two geothermal wells, 
complete with pumps. The larger well can deliver 500 gallons per 
min., and the smaller well 65 gallons per min., of the 135°F geo- 
thermal water. The Geo-Heat Utilization Center has been asked to 
determine a scheme for using the geothermal water from these 
wells to provide the needed space and hot water heating for the 
148 apartments. An outdoor swimming pool also requires heating. 
Space heating in all three types of apartments will be accomplished 
through the installation of finned water coils in existing ductwork 
or furnaces. Geothermal water will be pumped from Well No. 2 
through a main distribution system and used directly in the coils. 
Piping system specifics are available in the Appendix. 


7643 (@OE/ET/27230—T2) Utilization of geothermal 

energy for methane production for J.A. Albertson Land and 
Gus Connian. Final report. (CH2M Hill, Boise, ID 
(USA)). Jul 1980. Contract AC51-79ET27230. 279p. NTIS, 
PC A13/MF AOI. 

The feasibility of an integrated system to utilize a geothermal 
resource for a bioconversion plant. This integrated facility would 
use the manure from approximately 30,000 head of feedlot cattle as 
a feedstock for an anaerobic digestion plant. The findings on engi- 
neering design, geological assessment, environmental, economic, 
and institutional requirements of the proposed project are summa- 


rized. (MHR) 
1520 Geothermal Data And Theory 


7644 (DOE/ET/27001—8, pp A64-A68) Rb-Sr isotopic 
study of granitic core from Portsmouth, Virginia. Russell, 
G.S.; Russell, C.W. Dec 1980. 

In Evaluation and targeting of geothermal energy resources 
in the southeastern United States. Progress report, October 1, 1979- 
June 30, 1980. Progress report. 

A coarse-grained non-megacrystic biotite granite similar to 
many of the post-metamorphic granites of the southeast was en- 
countered in drillhole CP-25A at Portsmouth, Virginia. Six samples 
of the 1-1/2 inch diameter core, weighing about 1 kg each, were 
selected for Rb-Sr whole rock analysis. Details of the analyses are 
presented. The results are listed and plotted. The whole rock isoch- 
ron age is 263 +- 24 m.y. (2 o - MSRS = 0.8186). The initial 
87Sr/*Sr composition of 0.7076 +- 0.0012 is not low enough to 
rule out some residence of components of the granitoid in the upper 
crust. 


7645 (LA—8566-MS) 9519 biotite granodiorite reacted 
in a temperature gradient. Charles, R.W.; Bayhurst, G.K. 
(Los Alamos Scientific Lab., NM (USA)). Oct 1980. Con- 
tract W-7405-ENG-36. 56p. NTIS, PC A04/MF A0O1. 

A biotite granodiorite from the Fenton Hill Hot Dry Rock 
(HDR) geothermal system was reacted in a controlled temperature 
gradient with initially distilled water for 60d. Polished rock prisms 
were located in the gradient at 72, 119, 161, 209, 270, and 310°C. 
Scanning electron microscope and microprobe analyses show the 
appearance of secondary phases: Ca-montmorillonite at 72°C and 
119°C; zeolite, either stilbite or heulandite, at 161°C; and another 
zeolite, thomsonite, at higher temperatures. Solution analyses show 
a steady state equilibrium exists between solution and overgrowths 
after about 2 weeks of reaction. The chemographic relations for the 
system are explored in some detail indicating the divariant assem- 
blages may be placed in a reasonable sequence in intensive variable 
space. These relations predict high and low temperature effects not 
directly observed experimentally as well as relevant univariant 
equilibria. Solution chemistry indicates the Na-Ca-K geothermo- 
meter more adequately predicts temperature in this system than 
does the silica geothermometer. 
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REFER ALSO TO CITATION(S) 7120, 7121, 7666, 7705 


7646 Offshore wind power model estimates. Garstang, 
M.; Pielke, R.; Aspliden, C.; Snow, J.W. (Univ of Va, Char- 
lottesville). pp Ba 33-B4.48 of Papers presented at the inter- 
national symposium on wind energy systems, 2nd, 1978. 
Fantom, I.D. (ed.). Bedford, England; British Hydrome- 
chanical Research Association (1979). 

From 2. symposium on wind energy systems; Amsterdam, 
Netherlands (11 Oct 1978). 

The determination of wind power potential of the coastal 
wind fields through conversion of wind energy by windmills is ex- 
amined in terms of a two- and three-dimensional model. The model 
calculations depend upon land-sea temperature differences, surface 
roughness changes between land and sea and the large scale ther- 
mal and velocity fields. The local land-sea breeze circulation is 
modified by the synoptic scale flow. A wave-cyclone model is used 
to provide a preliminary estimate of the frequency distribution of 
large scale or synoptic conditions on the northeast coast of the 
United States. All but one of the two-dimensional model calcula- 
tions presented show that, at 50 m above the surface, the power 
density at 5.5 km offshore is more than double that at 5.5 km on- 
shore. 4 refs. 


1704 Economics 


7647 (CONF-7905109—, pp 22-41) Market potential 
for wind energy applications in agriculture. Buzenberg, R.J.; 
David, M.L.; Wagner, J.P.; Glynn, E.F.; Johnson, G.L.; 
Shultis, J.K. (Development Planning and Research Asso- 
ciates, Inc., Manhattan, KS). 1979. 

From Wind energy application in agriculture conference; 
Ames, IA, USA (15 May 1979). 

The methodology, data, assumptions and analysis of this 
study in considering potential applications serving over 2.8 million 
commercial and non-commercial farms in the fifty states, found 
991,700 applications located in 21 states to be economically viable 
under the most liberal set of assumptions, i.e., low wind system cap- 
ital costs and alternative energy costs equivalent to $.08 per kWh. 
Over 685,000 economically viable applications were concentrated 
in only six states - Texas, Missouri, lowa, Oklahoma, Kansas and 
Nebraska. The total capital cost of the 991,700 WTGS's to purchas- 
ers is estimated at $10.0 billion for an average cost of $10,084 each. 
The annual total amount of utilized wind energy generated by these 
WTGS's is 21.1 billion kWh (about 18% of the potential electrical 
farm load for the 23 state area) valued at $1.7 billion ($.08 per 
kWh). Aggregate net annual savings to users was estimated to be 
$68.7 million. The size characteristics of the 991,700 WTGS's found 
to be economically feasible when low capital costs and high alter- 
nate energy costs are assumed is shown. The 10 kW generator with 
a rated speed of 9 or 8 m/s (swept area equal to 85 to 108 square 
meters) accounts for nearly two-thirds of the total. 


7648 (SAND—80-0984, pp 275-288) Summary of 
VAWT economic studies and optimization techniques. Nel- 
lums, R.O. Aug 1980. 

From Vertical axis wind turbine (VAWT) design technology 
seminar or industry; Albuquerque, NM, USA (1 Apr 1980). 

This paper surveys the economic analysis which has been 
conducted at Sandia on first-generation VAWTs. Economic meth- 
ods discussed are the parametric optimization model and the con- 
sultant cost study. Results are summarized for energy cost and sen- 
sitivity to changes in study ground rules and system configuration. 
Much of the information for this paper has been drawn from the 
economic study published in August of 1979 by Sandia. 


7649 (SAND—80-0984, pp 289-294) Possible improve- 
ments in VAWT economics. Kadlec, E.G. Aug 1980. 

From Vertical axis wind turbine (VAWT) design technology 
seminar on industry; Albuquerque, NM, USA (1 Apr 1980). 
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The impact on system cost and the cost of energy are dis- 
cussed in this presentation. Future designs will be required to oper- 
ate to about 40 mph instead of 60 mph and will be required to 
withstand 120 mph in the parked condition versus 150 mph. Thin- 
ner wall, non-constant cross section blades will be used in the 
future when consistent with structural requirements and low-cost 
fabrication techniques. Lower cable tensions will be used in future 
designs. Changes in the aerodynamic performance will be attempt- 
ed. These include both increasing the power coefficient (C/sub p/) 
and changing the shape of the C/sub p/ curve so that stall regula- 


1705 Environmental Aspects 
REFER ALSO TO CITATION(S) 8189 


1706 Wind Energy Engineering 
REFER ALSO TO CITATION(S) 7435, 7646, 7647 


7650 (CONF-7905109—) Wind energy applications in 
agriculture. Kluter, H.H.; Soderholm, L.H. (eds.). (lowa 
State Univ. of Science and Technology, Ames (USA)). 
1979. 325p. NTIS, PC A1l4/MF AO1. 

From Wind energy application in agriculture conference; 
Ames, IA, USA May 1979). 

Separate t are included for each of the papers present- 
ed concerning the use of wind turbines in agriculture. 


7651 ath a p_ 12-21) Agricultural use of 
wind power. Liljedahl, L us (US Department of Agriculture, 
Beltsville, MD). 1979. 

From Wind energy application in agriculture conference; 
Ames, IA, boy (15 May 1979). 

The first objective of this workshop is to make a public pres- 
entation of the research that has been conducted under the USDA- 
DOE program of research on the agricultural use of wind power in 
the 4 years since this work began. Several studies have been com- 
pleted, and substantial progress has been made in several others. 
Therefore, the agricultural industry, the agricultural equipment in- 
dustry, and the public-at-large should be informed of what has been 
learned to date. The second objective of this workshop is to obtain 
recommendations, from an informed, broadly representative group, 
on the future direction of the USDA program on wind energy re- 
search. These recommendations are to come from tonight's discus- 
sion groups. I cannot overemphasize the importance of your par- 
ticipation in and your serious and thoughtful attention to these dis- 
cussions. Although we attempt to obtain a continuous feedback 
from the public and the general technical community concerning 
our program, these discussion groups, with their recommendations, 
will be one of the primary, organized means of obtaining such feed- 
back. The feedback obtained will be seriously considered in all of 
our budget preparations and program planning for the next 2 years. 


7652 (CONF-7905109—, pp 42-66) Evaluation of meth- 
ods for applying wind energy in Great Plains irrigation. 
Hagen, L.J.; Lyles, L.; Skidmore, E.L.; Sharif, M. (Kansas 
State Univ., Manhattan). 1979. 

From Wind energy application in agriculture conference; 
Ames, IA, USA (15 May 1979). 

The potential for applying wind power in irrigation pumping 
in the Great Plains becomes apparent when distributions of wind 
power and major irrigation aquifers are compared. A region of high 
wind power, in which average summer wind power exceeds 150 
watts/m?, extends northward from northern Texas. In portions of 
the area, average power exceeds 200 watts/m* The Ogallala 
aquifer also extends from northern Texas to the South Dakota 
border and supplies a major portion of the irrigation water in the 
Great Plains. Thus, both wind power and power demand are pres- 
ent, but much work remains to evaluate and develop wind power 
for use in irrigation pumping. 


(CONF- Lie ge p 67-86) Deep well, wind-as- 
lark. R.N. (USDA Science and 
ushland, TX); Schneider, A.D.; 
Nelson, V.; Ghee E, Barieau, R.E. 1979. 
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From Wind energy application in agriculture conference; 
Ames, IA, USA (15 May 1979). 

A wind energy project for irrigation pumping was started at 
the USDA Southwestern Great Plains Research Center, Bushland, 
Texas, in 1977. The pumping system uses both a wind turbine and 
an electric motor to power a conventional vertical-turbine irriga- 
tion pump. The electric motor is sized to operate the pump on a 
stand-alone basis and runs continuously. The wind turbine is coup- 
led to the pumping system through an overrunning clutch and com- 
bination gear drive, and furnishes power to the pump only when 
the windspeed exceeds 6 meters/second (6 m/s). The vertical-axis, 
or Darrieus, wind turbine was designed to produce 40 kW in a 15- 
m/s wind. The rotor height is 17 m, and the maximum rotor diame- 
ter is 11.3 m. 


7654 (CONF-7905109—, 87-104) Design and field 
testing of a variable-speed VAWE system for low ft irig- 
tion pumping. Hagen, L.J.; “Sharif, M4 . (Kansas State Univ., 
Manhattan). 1979. 

From Wind energy application in agriculture conference; 
Ames, IA, USA (15 May 1979). 

This report describes initial installation and testing of a Dar- 
rieus vertical-axis wind turbine (VAWT) mechanically coupled to a 
vertical turbine pump. The prototype installation was designed for 
pumping from tailwater pits and other surface water sources. 
Though most irrigation water pumped on farms in the Great Plains 
comes from wells, about 15 percent comes from surface water 
sources. Lifting and distributing surface water account for 2.1 and 
3.7 percent, respectively, of Great Plains irrigation energy use on 
farms. Development of a wind-powered system would replace some 
conventional energy sources. It would also encourage installation 
of new systems, particularly at tailwater pits where electricity is 
not now available. Such installations would conserve both ground- 
water and energy. 


7655 (CONF-7905109—, 105-107) Overview of 
USDA energy programs. Shea, RR. (US Department of Ag- 
riculture, Washington, DC). 1979. 

From Wind energy application in agriculture conference; 
Ames, IA, USA (15 May 1979). 

Some of the energy activities are described for the US De- 
partment of Agriculture (USDA), especially the Science and Edu- 
cation Administration (SEA), which are intended to reduce the reli- 
ance of agriculture on fossil fuels. SEA energy activities are 
grouped into three major areas: (1) conservation and use of energy; 
(2) substitution of renewable or non-critical energy sources; and (3) 
consequences of energy production availability and use. 


7656 get eng a » pp 108-123) Us| energy for 


heating farm structures. S Department 
of pre he lng maraty Ames, Ay 1979. 

From Wind energy application in agriculture conference; 
Ames, IA, USA (15 May 1979). 

Heating of farm structures consumes approximately 10 per- 
cent of the energy used in agricultural production. The major 
sources of energy for heating in rural areas are presently from the 
use of two nonrenewable resources, oil and liquified petroleum 
(LP) gas. Use of wind energy as an alternative energy source for 
heating can both reduce our use of nonrenewable energy and help 
rural electric power suppliers serve additional electric heating loads 
by reducing demands on the rural power distribution system. 


olm, L.H. 


7657 (CONF-7905109—, pp 124-157) Development of a 
wind-powered water heating system for dairy application. 
Gunkel, W.W. (Cornell Univ., Ithaca, NY); Furry, R.B.; 
Lacey, D.R.; Neyeloff, S.; Porter, T.G. 1979. 

From Wind energy application in agriculture conference; 
Ames, IA, USA (15 May : 

Approximately 25% the electrical energy consumed on 
dairy farms is expended for heating water used for washing and 
sanitizing milk handling equipment. The electrical energy for this 
operation averages about 150 kWh’s per year for each milking cow. 
With nearly 12 million cows in the US, this energy totals about 
2000 gigawatt hours annually. Research is currently underway at 
the Agricultural Engineering Department of Cornell University 
that is investigating the mechanical and economic feasibility of sub- 
stituting wind energy for dairy water heating. Auxiliary use of the 
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hot water for rural home heating is also being considered. This 
project is part of a program sponsored by the United States Depart- 
ment of Agriculture and Department of Energy to develop applica- 
tions of wind energy in rural areas. 

7658 (CONF-7905109-—, pp 158-171) Application of 
windmills to and storage. O’Brien, W.F.; 
Moses, H.L.; Vaughan, D.H.; Schetz, J.A.; Weisshaar, T.A. 
(Virginia Polytechnic Inst., Blacksburg). 1979, 

From Wind energy application in agriculture conference; 
Ames, IA, USA (15 May 1979). 

Energy usage for crop storage is significant in agricultural 
applications. Wind energy represents a potentially important source 
for obtaining some of this energy. This report describes a research 
project conducted jointly by the Agricultural Engineering, Aero- 
space and Ocean Engineering, and Mechanical Engineering Depart- 
ments at Virginia Polytechnic Institute, with the goal of evaluating 
wind energy as a source for the energy required for the low tem- 
perature storage of apples. To conduct the program, a research fa- 
cility was constructed at the Horticulture farm of the University, 
consisting of a wind generator, a vapor compression cooling 
system, a well-insulated storage building, and necessary control and 
instrumentation devices to evaluate performance. Initial tests of the 
system were done in March of 1978. Since then, some modifications 
and improvements to the system have been made, and recently a 
continuous performance test of the wind-powered apple storage 
warehouse system was conducted. The present report describes the 
design and construction features of the system, and contains results 
of some of the most recent tests. 


7659 (CONF-7905109—, pp 172-201) Federal Wind 
Energy program: an overview. Tennyson, G.P. (Dept. of 
Energy, Albuquerque, NM). 1979. 

From Wind energy application in agriculture conference; 
Ames, IA, USA (15 May 1979). 

Present program activities and planned development of wind 
power plants is reviewed. Power costs estimates for large wind 
power plants are presented. 


7660 (CONF-7905109—, pp 202-219) Siting small wind 
turbines. Pennell, W.T.; Wegley, H.L. (Pacific Northwest 
Lab., Richland, WA). 1979. 
From Wind energy application in agriculture conference; 
Ames, * USA (15 May 1979). 
recent survey indicated that improper siting was a 
common cause of dissatisfaction among users of small wind tur- 
bines. In other words, the user did not get the power output or ma- 
chine life he had expected. Most potential purchasers will need to 
be reasonably certain of the cost of wind power for their particular 
application before they decide to buy a wind energy conversion 
system (WECS). Such an assessment requires an accurate knowl- 
edge of wind characteristics at the turbine site. This paper presents 
a procedure for choosing the best available site for a wind turbine 
and for estimating the pertinent wind characteristics once the site is 
chosen. In some cases, extensive onsite measurements may be re- 
quired before an accurate analysis of turbine performance can be 
made. 


(CONF-7905109—, pp 220-232) New develop- 
ments in small wind energy conversion systems. Moment, 
R.L. (Rockwell International, Golden, CO). 1979. 

From Wind energy application in agriculture conference; 
Ames, IA, USA (15 May 1979). 

The goal of the Rocky Flats Wind Energy Program, spon- 
sored by the Department of Energy's Wind Systems Branch, is to 
stimulate manufacture of small wind energy conversion systems 
(SWECS) by private industry and utilization of these systems by 
the public. Specific objectives are reducing wind generated energy 
costs through lowering hardware capital investment requirements 
and improving system reliability. One approach to meeting these 
objectives have been funding and managing the development of a 
new generation of SWECS. During 1977 and 1978, nine contracts 
were awarded for the design and construction of prototype systems 
in 1-2 kW, 8 kW, and 40 kW size ranges. This report will update 
status on these efforts and offer a glance at additional systems de- 
velopment projects just getting underway. 
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7662 (CONF-7905109—, pp 233-246) Tools for econom- 
ic VAWT design at Sandia. Neli , R.O. (Sandia Labs., Al- 
a = NM). 1979. 

From Wind energy application in agriculture conference; 
Ames, IA, USA (15 May 1979). 

The present outlook for Darrieus-type vertical axis wind tur- 
bines is excellent. Field tests of a 17-m diameter Darrieus turbine at 
Sandia have resulted in a aerodynamic efficiencies exceeding 40 
percent in conjunction with no significant operational difficulties 
after 530 hours of generating time. Measured stresses have been 
within design limits and are believed to be manageable in future de- 
signs. Economic studies have been completed by consultants under 
contract to Sandia which indicate that existing Darrieus technology 
would be sufficient for utilities to produce wind generated electric- 
ity for 4 to 6 cents per kWh. A recent assessment of the Darrieus- 
type turbine by the US Department of Energy has concluded that 
the Darrieus turbine is competitive in economic potential with hori- 
zontal axis machines in a grid connected utility generating applica- 
tion. 


7663 (CONF-7905109—, pp 247-248) Swedish wind 
energy program, as it applies to small wind energy systems 
and agricultural applications. Engstrom, S. (National Swed- 
ish Board for Energy Source Development, S-16312 Spanla, 
Sweden). 1979. 

From Wind energy application in agriculture conference; 
Ames, IA, USA (15 May 1979). 

A brief description is presented of the Wind Energy Pro- 
gram of the National Swedish Board for Energy Source Develop- 
ment. Small wind energy systems and agricultural applications are 
emphasized. 


7664 (CONF-7905109—, pp 249-263) Preliminary re- 
sults of a 15-kW WECS operating with utility interface on a 
private dairy farm. Kear, E.B. Jr. (Clarkson College of 
Tech., Potsdam, NY). 1979. 

From Wind energy application in agriculture conference; 
Ames, IA, USA (15 May 1979). 

During the winter of 1976, New York State Energy Re- 
search and Development Agency (NYSERDA), New York State 
Department of Environmental Conservation (DEC), Grumman 
Aerospace Corporation (later to be named Grumman Energy Sys- 
tems), and Clarkson College, met to discuss the possibility of re- 
sponding to the then recently issued Request for Proposals (RFP) 
from the United States Department of Agriculture (USDA) asking 
for proof of concept projects involving the utilization of wind 
energy in agriculture. Upon reviewing the RFP, it appeared to the 
group the basic objectives were quite realistic and a decision was 
made to respond utilizing a Grumman Windstream 25 and locating 
the system on an operating dairy farm in northern New York State 
where it appears good average wind velocities occur according to 
Reed’s Annual Wind Potential for the United States. It was decided 
to take the approach of tying the Windstream 25 directly into the 
power grid on the farmstead side of the power meters utilizing a 
Gemini Synchronous Converter which, at that time, seemed to be 
the only available off the shelf state-of-the-art conversion system. 


7665 (CONF-7905109—, pp 264-270) Small wind tur- 
bine system operation in rural applications. Nelson, V.; Gil- 
more, E. (West Texas State Univ., Canyon, TX). 1979. 

From Wind energy application in agriculture conference; 
Ames, IA, USA (15 ary Mette 

The Alternative Energy Institute (AEI) is dedicated to the 
development of alternative sources of energy (wind, solar, and bio- 
mass). AEI’s primary emphasis is on energy for rural operations, 
particularly small systems for use in the Texas Panhandle region. 
The program to date has been mainly directed toward developing 
wind energy;delineating wind characteristics for Texas, testing of 
prototype wind turbines, and dissemination information to students 
and the public. AEI aims to enlist as early as practical the aid of 
farmers and ranchers - the eventual users of small wind systems - in 
field tests of these concepts and the prototype wind machines. 


7666 (CONF-7905109—, pp 271-288) Wind electric 
power generation and connection to a rural electric coopera- 
tive in northeast Nebraska. Aiken, R. (Community Services 
Administration, Hartington, NE). 1979. 
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From Wind energy application in agriculture conference; 
Ames, IA, USA (15 May 1979). 

The results of three years’ experience in farm electric 
demand records and initiation of a wind electric system are present- 
ed. Farmers and Rural Electric Cooperatives are willing to experi- 
ment with wind electric-utility interface systems, though initial 
REC resistance had to be overcome. Wind generated electricity ap- 
pears to match farm demand on both seasonal and daily basis 
though electricity returned to the REC poses unresolved issues. 


7667 (CONF-7905109—, pp 289-296) Preliminary re- 
sults of a 5 kW Savonius wind turb Sehthe tat Sienea, O.L- 
(Kansas State Univ., Manhattan, KS). 1979. 

From Wind energy application in agriculture conference; 
Ames, IA, USA (15 May 1979). 

The decision to build and test a 5 kW Savonius wind turbine 
at Kansas State University was made in early 1976. Moderate fund- 
ing was made available by the State of Kansas through the Engi- 
neering Experiment Station, and undergraduate students provided 
much of the necessary design and fabrication skills. The turbine 
was completed in May, 1977 and operated continuously for one 
week, with quite satisfactory performance. It was then shut down 
until a graduate student was able to design and fabricate a sophisti- 
cated data acquisition system with appropriate transducers. Operat- 
ing difficulties, modifications, and repairs are described. 


(CONF-7905109—, pp 297-298) Wind-driven re- 
tion project. Franklin, R. estmar College, Le Mars, 


From Wind energy application in agriculture conference; 
Ames, IA, USA (15 May 1979). 
paper is to provide a description of the project and an 
account of construction details. Testing of performance beyond 
proof of concept has not been done. Therefore, the only report of 
performance is limited to the statement that ice has been frozen in 
the ice builder and that satisfactory operation has been maintained 
for approximately 75 hours. The turbine is capable of running the 
compressor in a 12 to 15 mph wind. 


7669 (CONF-7905109—, pp 299-302) How farmers 
adopt new practices and equipment. McKenzie, B.A. (Purdue 
Univ., Lafayette, IN). 1979. 
From Wind energy application in agriculture conference; 
Ames, IA, USA (15 | 197 
The utilization of 


9 

wind turbines by the farming industry is 
analyzed. Economic considerations as well as usability and reliabil- 
ity are discussed. 


7670 (SAND—80-0984) Proceedings of the vertical axis 


wind turbine (VAWT) design technology seminar for industry. 
Johnston, S.F. Jr. (ed.). (Sandia Labs., Albuquerque, NM 
(USA)). Aug 1980. Contract AC04-76DP00789. 339p. 
(CONF-8004128—). NTIS, PC A15/MF A0l. 

From Vertical axis wind turbine (VAWT) design technology 
seminar on industry; Albuquerque, NM, USA (1 Apr 1980). 

The objective of the Vertical Axis Wind Turbine (VAWT) 
Program at Sandia National Laboratories is to develop technology 
that results in economical, industry-produced, and commercially 
marketable wind energy systems. The purpose of the VAWT 
Design Technology Seminar or Industry was to provide for the ex- 
change of the current state-of-the-art and predictions for future 
VAWT technology. Emphasis was placed on technology transfer 
on Sandia's technical developments and on defining the available 
analytic and design tools. Separate abstracts are included for pre- 
sented papers. 


7671 (SAND—80-0984, pp 23-43) Overview of VAWT 
program. Braasch, R.H. Aug 1980. 

From Vertical axis wind turbine (VAWT) design technology 
seminar on industry; ae. NM, USA (1 Apr 1980). 

The purpose of this seminar is to attempt to transfer to in- 
dustrial organizations the progress that has been achieved on verti- 
cal axis wind turbine technology. The purpose for transferring this 
technology is with regard to a future procurement to be initiated 
by Sandia National Laboratories in the near future for an intermedi- 
ate size machine. Separate sessions of this seminar review design 
characteristics of current and future systems, structural design, 
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aerodynamic performance, system engineering and economics, and 
experimental measurements. 


7672 (SAND—80-0984, pp 45-54) Current and future 
design characteristics of v: axis wind turbines. Kadlec, 
E.G. Aug 1980. 


From Vertical axis wind turbine (VAWT) design technology 
seminar on industry; Albuquerque, NM, USA (1 Apr 1980). 

As a US Department of Energy (DOE) laboratory, Sandia 
National Laboratories is developing Darrieus VAWT technology 
with the ultimate objective of economically feasible, industry-pro- 
duced, commercially marketed wind energy systems. The first full 
cycle of development is complete, and resulting current technology 
designs have been evaluated for cost-effectiveness. First-level aero- 
dynamic, structural, and system analyses capabilities have evolved 
during this cycle to support and evaluate the system designs. This 
presentation describes the characteristics of current technology de- 
signs and potential improvements identified in this first cycle. 


7673 (SAND—80-0984, pp 55-66) 17 meter vertical 
axis wind turbine (VAWT). Grover, R.D. Aug 1980. 

From Vertical axis wind turbine (VAWT) design technology 
seminar on industry; Albuquerque, NM, USA (1 Apr 1980). 

A 17 meter research VAWT was designed and built at 
Sandia Laboratories in 1976 to 1977. This turbine is located on 
Kirtland Air Force Base East, at 106 degrees 33 minutes west lon- 
gitude and 35 degrees 3 minutes north latitude. The turbine is locat- 
ed on a concrete pad at an elevation of 5440.6 feet above sea level. 
Specification for the turbine components are presented. 


7674 (SAND—80-0984, pp 67-117) Design characteris- 
tics of the DOE/ALO/ALCOA 17 meter turbine. Nellums, 
R.O. Aug 1980. 

From Vertical axis wind turbine (VAWT) design technology 
seminar on industry; Albuquerque, NM, USA (1 Apr 1980). 

The design, fabrication, and erection of four 17 meter diame- 
ter vertical axis wind turbines is being conducted by Alcoa Labora- 
tories under contract to DOE/ALO with Sandia Laboratories as 
technical monitor. The major goal of the 17-m program is demon- 
stration of a cost-effective Darrieus VAWT designed and built by 
private industry. A preliminary design for the system was complet- 
ed and documented prior to the start of fabrication in September of 
1979. Fabrication of the first unit is scheduled for completion in 
June of 1980 and erection/check out of the first unit should be 
completed by September of 1980. This paper summarizes the design 
characteristics of the 17-m including modifications which have re- 
cently occurred and modifications which are under consideration 
for the remaining three units scheduled for fabrication this summer. 


7675 Sane eat 118-123) Intermediate verti- 


cal axis wind turbine (VA 
Aug 1980. 

From Vertical axis wind turbine (VAWT) design technology 
seminar on industry; Albuquerque, NM, USA (1 Apr 1980). 

Sandia Laboratories is in the process of designing an inter- 
mediate sized VAWT that will be in the one megawatt range at a 
wind velocity of 30 miles per hour. This turbine will be 150 feet in 
diameter and 225 feet high. The blades will have a symmetrical air- 
foil shape of NACA 0015 or a selected nonsymmetrical airfoil 
shape as determined by study and testing. The blades will have a 70 
inch chord and will be made of extruded aluminum with several ex- 
trusions required to make up the length of the chord. With extru- 
sions that can be made in a 15 inch diameter extrusion die, the 70 
inch chord would require six extrusions. These extrusions will be 
either welded or riveted together and made in shippable lengths of 
about 50 feet. The curved portions of the blades will be bent at the 
turbine site. With the welded design the blade will be bent after 
welding, and with the riveted design the extrusions will be bent 
before riveting. 


1 megawatt. Grover, R.D. 


7676 (SAND—80-0984, pp 124-136) Control algorithm 
investigations. McNerney, G.M. Aug 1980. 

From Vertical axis wind turbine (VAWT) design technology 
seminar on industry; Albuquerque, NM, USA (1 Apr 1980). 

A computer model has been developed using real data to 
simulate automatic control of the 17-m vertical axis wind turbine 
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(VAWT). The purpose of this model is to find the best algorithm 
to be used for starting and stopping a turbine operating on comput- 
er-based automatic control. Although this model is still in the early 
stages of development and the results are preliminary, some trends 
are clear and should be of interest to anyone building a production 
wind turbine. 


7677 (SAND—80-0984, pp 138-145) Overview of avail- 
able techniques for VAWT structural design analyses. Sulli- 
van, W.N. Aug 1980. 

From Vertical axis wind turbine (VAWT) design technology 
seminar on industry; Albuquerque, NM, USA (1 Apr 1980). 

The general problems facing the structural designer of a 
VAWT are fairly easy to state. The first problem is to assess the 
steady and vibratory stress levels throughout the system during 
normal, daily operations of the device. Through this assessment, the 
fatigue life of the proposed design may be established. The second 
problem involves establishing the survivability of the structure in 
unusually high winds or for special cases when the rotor is acciden- 
tally operated beyond its normal design envelope. A third problem 
is related to the first two -- the design tools should be flexible and 
accurate enough to permit an iterative approach toward an opti- 
mized (minimum cost) structure. 


7678 (SAND—80-0984, pp 146-155) Static blade analy- 
sis of the DOE/Alcoa low-cost 17 meter turbine. Sullivan, 
W.N. Aug 1980. 

From Vertical axis wind turbine (VAWT) design technology 
seminar on industry; Albuquerque, NM, USA (1 Apr 1980). 

The DOE/Alcoa low-cost 17-m turbine is a new system de- 
signed and constructed by Alcoa under a DOE/Sandia contract. 
The hardware for this new machine is now being fabricated and the 
first unit is scheduled for installation at Rocky Flats this summer. 
While the basic design of the low-cost 17-m was the responsibility 
of Alcoa, Sandia did conduct certain structural analyses of the 
blades on a consulting basis. In the interest of demonstrating the ap- 
plication of our static design tools, this paper will discuss the static 
blade analysis and the design changes which occurred as a result of 
this analysis. 


7679 (SAND—80-0984, pp 156-175) VAWT rotor 
structural dynamics anaysis methods. Lobitz, D.W. Aug 
1980. 

From Vertical axis wind turbine (VAWT) design technology 
seminar on industry; Albuquerque, NM, USA (1 Apr 1980). 

A transient dynamic analysis package (VAWTDYN) has 
been developed which includes gyroscopic effects. Using the finite 
element predictions of the frequencies to establish the stiffness and 
mass parameters in this model, several additional important dynam- 
ic effects have been noted. First, in the rotating turbine, modes 
which are independent in the sthationary system become coupled. 
Consequently, excitation of any given mode in the rotating turbine 
can drive, through this cross talk, other modes which could result 
in a more critical vibration. Secondly, it was found that, in addition 
to centrifugal stiffening, the gyroscopic effects also lead to signifi- 
cant frequency shifts. Thus, to get an accurate characterization of 
the natural frequencies of the rotating system these effects must be 
included. 


7680 (SAND—80-0984, pp 176-194) Design of VAWT 
pn train for torque ripple control. Reuter, R.C. Jr. Aug 

From Vertical axis wind turbine (VAWT) design technology 
seminar on industry; Albuquerque, NM, USA (1 Apr 1980). 

Interaction between a steady wind and a rotating, Darrieus, 
vertical axis wind turbine produces time periodic aerodynamic 
loads which cause time dependent torque variations, referred to as 
torque ripple, to occur in drive train components. There is concern 
for the effect of torque ripple upon fatigue life of drive train com- 
ponents and upon power quality. Current capabilities for analyzing 
torque ripple are reviewed. Numerical results for torque ripple, de- 
termination of acceptable levels and methods of controlling it are 
presented and discussed. 


7681 (SAND—80-0984, pp 195-213) Guy cable and 
foundation design techniques. Carne, T.G. Aug 1980. 
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From Vertical axis wind turbine (VA WT) design technology 
seminar on ind Albuquerque, USA (1 Apr 1980). 

On aueut vecdedd ae Sib tadldaes waggle tar the tao ef 
the tower is provided by guy cables. Cantilevered turbines or other 
means of support have been used; however, guy cable support ap- 
pears to be the least expensive with most designs. For the guy 
cables to provide the support for the turbine, they must be designed 
to certain strength and stiffness requirements. Clearly they must be 
strong enough to hold the turbine in the highest winds which are 
specified for both parked and operating conditions. Also, the fa- 
tigue life of the cables, given the operating environment, must at 
least match that of the turbine. The stiffness requirement for the 
cables may be controlled by a number of aspects of the turbine 
design, such as the tolerances of the bearings at the base of the tur- 
bine or the natural frequency of a particular mode of vibration. 


7682 (SAND—80-0984, pp 215-232) Vertical axis wind 
turbine ic lormance prediction methods. Klimas, 
P.C. Aug 1980. 


From Vertical axis wind turbine (VAWT) design technology 
seminar on industry; Albuquerque, NM, USA (1 Apr 1980). 

A large co lection of models exist whic predict a 
ic performance of vertical axis wind turbines (VAWTs). These 
models range from the relative simplicity of calculations based 
upon a combination of empirical information and conservation of 
momentum principles to those using rather complex vortex filament 
representations and may or may not include unsteady effects. 
Sandia Laboratories uses three basic computer schemes when 
making VAWT aerodynamic performance calculations. The specif- 
ic choice depends upon the relative needs of modeling accuracy 
and computational speed. This paper describes each of the three 
schemes and gives examples of their capabilities. Since each model 
requires access to turbine blade aerodynamic section data, some at- 
tention is also given to the origins of the data used at Sandia Labo- 
ratories. 


7683 (SAND—80-0984, pp 233-258) Measured aerody- 
namic and system performance of the 17-m research machine. 
Worstell, M.H. Aug 1980. 

From Vertical axis wind turbine (VAWT) “> pada 
seminar on industry; Albuquerque, NM, USA (1 we By 

Since starting operation in March 1977, the E/Ss 17- 
m wind turbine has provided a wealth of performance data. Per- 
formance, in the context of this paper is broken down into two dis- 
tinct areas: aerodynamic power output of the turbine rotor; and 
drive train power losses. Total system performance is the combina- 
tion of the two. To date, there have been three rotor configurations 
used in aerodynamic performance testing. In relation to the drive 
train, two transmissions of different construction have been tested. 
A summary of the performance data taken will be presented along 
with the observed trends. Basic descriptions of the turbine, oper- 
ation, and data collection and reduction will be included so as to 
provide a good base of comprehension. 


7684 (SAND—80-0984, pp 259-273) Possible serody- 
namic a a for future VAWT systems. Klimas, P.C. 
Aug 1980. 

. From Vertical axis wind turbine (VAWT) design technology 
seminar on industry; Albuquerque, NM, USA (1 Apr 1980). 

In general, current lift-type vertical axis wind turbines use 
blades whose section profiles are symmetrical (NACA 0012, 0015 
and 0018, for example). These sections are also mounted such that 
their chords are normal to the local radius vector from the rotating 
tower axis. There is no reason to beleve that this is an optimum 
design from the cost of energy (CIOE) point of view. A description 
is presented on how system COE is affected by specific changes in 
the C/sub P/ vs X aerodynamic performance curve. The depend- 
ence of these changes upon blade section aerodynamic characteris- 
tics is discussed. The dependence is illustrated through the results 
of some field tests of the Sandia 5-m Darrieus turbine. 


7685 (SAND—80-0984, pp 296-304) Instrumentation of 
the 17 meter research turbine. Mattison, M.T. Aug 1980. 
From Vertical axis wind turbine (VAWT) design technology 
seminar on industry; Albuquerque, NM, USA (1 Apr 1980). 
The 17 meter vertical axis research wind turbine is the third 
in a series of Darrieus machines designed and operated by Sandia 
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National Laboratories for the Department of Energy. Building 899 
houses all control and data processing equipment at the test site. 
Power is derived from a 480/208 V, 3-phase transformer just south 
of the control building, which contains the switchgear for control 
and distribution. Instrumentation and data processing equipment are 
described. 


prin tines 3 305-316) Instrumentation 
for the 17 imeter low-cost V - Mattison, M.T. Aug 1980. 
vical Genie nef enn 
ane Se 5 Se a (1 Apr 1980). 

As part of the Department of Energy's program to encour- 
age commercial development of vertical axis wind turbines for the 
production of electrical energy, the Aluminum Company of Amer- 
ica (Alcoa) has contracted to design, fabricate, and install four low- 
cost 17 meter VAWTs. In addition to design consultation and other 
project functions, Advanced Energy Projects Division of Sandia 
National Laboratories has been tasked by the DOE with accept- 
ance testing of each turbine. To perform this function, special in- 
strumentation is required, over and above that required for turbine 
operation. A trailer-based data acquisition facility is being prepared 
for support of this activity. 


7687 (SAND—80-0984, pp 317-328) Currently available 
collection and on 


instrumentation 
the 17-m research turbine. McNerney, G.M. Aug 1980. 

From Vertical axis wind turbine (VAWT) design technology 
seminar on industry; Albuquerque, NM, USA (1 Apr 1980). 

The DOE/ E/Sandia vertical axis wind turbine (VAWT) ex- 
perimental site is equipped with a mini-computer system which is 
used primarily for data acquisition,data reduction, and automatic 
control. The initial software development was aimed at method of 
bins type reduction of real time aerodynamic performance data. 
Since the early stages of development, the software system has 
been expanded to perform a variety of jobs useful to the wind 
energy program. At the present time, there are more than 80 soft- 
ware packages available to perform primary and supporting jobs 
that fall into six categories: mathematical functions; aerodynamic 
performance testing; structural data analysis; automatic control and 
related functions; communicating information to and from other 
computer systems; and miscellaneous. The six categories are dis- 
cussed in the context of the Sandia wind energy program and the 
types of programs available in each category are reviewed. 


7688 Turbulence and wind-turbine performance. Hansen, 
A. (Rockwell Int, Golden, Colo). Transportation Engineering 
Journal of ASCE, Poceedings of the American Society of Civil 
Engineers (U.S.); 106: No. 6, 675-683(Nov 1980). 

Activities managed by Rockwell International for the De- 
partment of Energy have begun to determine the quantitative sig- 
nificance of turbulence to wind-turbine utilization. At the Wind 
Systems Test Center three methods are gen for analysis of per- 
formance data taken in turbulent winds. the 
method-of-bins and most-probable-power methods are described 
and it is shown that the method-of-bins is the most accurate method 
for calculating a system power curve for use in energy yield pre- 
dictions. Limitations and advantages of the analysis methods are 
highlighted. Wind energy conversion system development subcon- 
tracts have resulted in improved understanding of the importance 
of turbulence in system design. In nine designs, turbulence (gust) 
considerations have been second only to maximum survival wind 
speed in importance to structural eg The experiences to date of 
the nine design efforts are summarized. 3 refs. 





7689 Recent developments in wind energy. Divone, 
L.V. (US DOE). pp A3.17-A3.28 of Papers presented at the 
international symposium on wind energy systems, 2nd, 1978. 
Fantom, I.D. (ed.). Bedford, England; British Hydrome- 
chanical Research Association (1979). 

From 2. symposium on wind energy systems; Amsterdam, 
Netherlands (11 Oct 1978). 

The c changing trend over the past few years from studies and 
estimates to actual experiments is described. Testing programs on 
both small wind turbines for dispersed, private use, systems and 
large utility class machines are presented. Non-technical issues such 
as demand charges for the small systems and the potential for TV 
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7690 (ANL—80-62, pp 244-291) Prediction and control 
of scale in concentrated waters. 
Goldstein, D.J.; Liang, L.S.; Casana, J.G. (Water Purifica- 
tion Associates, Cambridge, MA). 1980. 
From Symposium on instrumentation and control for fossil 
gy processes; Virginia Beach, VA, USA (9 Jun 1980). 
is most probable that an important control requirement in 


centration in circulating cooling water fall into two categories: (1) 
chemical equilibrium calculations which are sufficiently complex 
that a computer is required; and (2) simplified and empirical proce- 
dures using hand calculations. We have compared these prediction 
methods for each scaling salt and present our recommendations. 
For this comparison anti-scalant chemicals are not used. 


7691 (DOE/RG—0051) Power system emergency re- 
Bott (Department of Energy, Washington, 
DC ). Economic Regulatory Administration). Jan 
1981. 9p. NTIS, PC A02/MF AO1. 

Requirements for reporting major emergencies in electric 
utility systems are enumerated. This pamphlet supersedes the 
DOE's Power System Disturbance/Outage/Incident Reporting 
Procedures dated 1979. Changes within this revision incorporate 
new reporting requirements, procedures, addresses, and telephone 
numbers. (LCL) 


7692 (EPRI-AP—1543) Economic of molten 
carbonate fuel cells and gas turbines in coal gasification-based 
i On Final report. Crawford, C.D.; Dawkins, R.P.; 

, (Fluor Engineers and Constructors, Inc., Irvine, 
CA (USA). Sep 1980. 444p. NTIS, PC A19/MF A01. 

The results of screening-type process evaluations for heat in- 
tergration of coal gasification processes with two alternate ad- 
vanced combined-cycle power generation systems are presented. 
One system was composed of a molten carbonate fuel cell prime 
cycle and a steam bottoming cycle. The second system contained a 
2600°F gas turbine prime cycle and a steam bottoming cycle. The 
three coal gasification processes utilized included the oxygen-blown 
Texaco entrained gasifier, the air-blown Texaco entrained gasificr, 
and the British Gas Corporation slagging gasifier. 


7693 (EPRI-AP—1623(Vol.1)) Gas turbine combustor 
performance on synthetic fuels. Final report. DeCorso, S.M.; 

Pillsbury, P.W.; Bauserman, G.; Mulik, P.R.; Stein, T.R. 
(Westinghouse Electric Corp., ‘Concordville, PA (USA). 
Combustion Turbine Systems Div.). Nov 1980. 66p. NTIS, 
PC A04/MF AOl1. 

The purpose of Project RP989-1 was to determine the ef- 
fects of burning coal- and shale-derived synthetic liquid fuels in 
state-of-the-art gas turbine combustors. Ten types of coal-derived 
liquid fuels from the SRC-I, SRC-II, EDS, and H-Coal processes, 
and three hydrogenated shale oil fuels were utilized. The combus- 
tion and emission performance of fuels other than petroleum has 
now been obtained. The main conclusion was that synthetic fuels 
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burned approximately as expected from extrapolation of the com- 
bustion results obtained with petroleum fuels. Synthetic fuels with 
hydrogen content greater than approximately 10% (by weight) and 
nitrogen content less than approximately 0.2% should be satisfac- 
tory for engines of current design. These include a number of the 
fuels tested. A wider selection of synthetic fuels could be used in 
engines of a lower pressure ratio and/or turbine inlet temperature. 
Conversely, designs of higher turbine inlet temperature and/or 
pressure ratio would require tighter fuel specifications or the devel- 
opment of improved combustor cooling, smoke performance, and 
reaps x/ suppression. The other combustion characteristics of 

the synthetic fuels were quite satisfactory. They burned smoothly, 
cleanly, efficiently, and ignited readily with no significant coking. 
All fuels were handled acceptably by standard fuel forwarding sys- 
tems. Emissions of CO, UHC and particulates were at about the 
same low levels as for petroleum distillate No. 2. Analysis and cor- 
relation of NO/sub x/ emissions and wall temperatures versus fuel 
properties have been developed for prediction of these effects over 
a range of operating conditions. Volume I summarizes the main 
conclusions and the results of these correlations of the data. 
Volume II presents the detailed test and analysis results. 


7694 (FE—2357-31) PFB coal fired combined cycle de- 
velopment : commercial plant economic analysis 
—_ 1.6). eee | ee Co., Schenectady, NY (USA). 
vot Systems Pr t.). Nov 1980. Contract 
AC21-76ET 10377. 60p NTI NTIS, A04/MF AO0O1. 
The objectives of this program are to evaluate the Coal 
Fired Combined Cycle (CFCC) power plant conceptual design and 
to conduct supporting development programs for pressurized fluid- 
ized bed technology advancement in combustion/steam generator, 
gas turbine and hot gas cleanup technologies. The Coal-Fired Com- 
bined Cycle is the unique power plant concept developed under the 
leadership of the General Electric Company to provide a direct 
coal-burning gas turbine and steam turbine combined-cycle power 
plant. The advantages of the combined cycle for higher efficiency 
and the potential of the pressurized fluidized bed combustor im- 
provements in emissions could offer a new and attractive option to 
the electric utility industry. The CFCC approach provides for cool- 
ing the fluid bed combustor through the use of steam tubes in the 
bed which supply a steam turbine generator. The partially cooled 
combustion gases drive a gas turbine generator after passing 
through a hot gas cleanup train. The Conceptual CFCC Commer- 
cial Plant has been defined in Report No. Fe-2357-28. This design, 
being conceptual in nature, has not been improved through the 
formal cost reduction iteration/design program. An economic anal- 
ysis of this baseline plant is provided in this report. The General 
Electric Company believes that the combustion of coal by the pres- 
surized fluidized bed process is one of the most effective and effi- 
cient means for the utilization of coal with respect to both environ- 
mental considerations and the cost of electricity. 


7695 (LBL—11324) Accuracy of the Edgeworth expan- 
sion of LOLP calculations in small power systems. Levy, 
D.J.; Kahn, E.P. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Jul 1980. Contract W-7405-ENG-48. 
10p. (CONF-810201—2). NTIS, PC A02/MF AO1. 

From IEEE Power Engineering Society meeting; Atlanta, 


GA, USA (Feb F ay 
Because they speed numerical calculations and exhibit func- 


tional dependences, Edgeworth-type series are increasingly used to 
approximate and calculate LOLP’s. They are usually sufficiently 
accurate for large power systems (> 15,000 MW), but can be very 
inaccurate for small systems or those with low forced outage rates. 
This is because the approximating Edgeworth-type series are appro- 
priate only for continuous probability densities, while discrete lat- 
tice-type density functions describe a typical power system's prob- 
ability properties. This paper investigates these inaccuracies for 
small systems (= 5000 MW), working out specific examples in a 
numerical approach and examining underlying functional depen- 
dences in an analytic approach. 


7696 Commissioning and production experience with a 

new flash welding machine for boiler tubes. Abbott, A.R.G. 

pp 59-69, Paper 15 of Second international conference on 

euewne. Volume 1. Papers. Cambridge, England; The 
elding Institute (1980). 
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From 2. international conference on pipewelding; London, 
UK (20 Nov 1979). 

The design and operation of a flash welding machine and its 
electronic control system are discussed. This machine is used for 
welding power plant boiler tubes. Production experience using this 
flash welding system showed a marked reduction in tube weld de- 
fects and the weld future rate was reduced from 8% to 2%. This 
new machine has proved that the use of electronic adaptive con- 
trols can increase the consistency of weld quality since closer con- 
trol of the critical welding parameters can be achieved. However, 
the project also showed that unless good shopfloor welding prac- 
tice is adhered to with automatic methods for tube preparation 
being used, the benefits derived from feedback controls will be les- 
sened. There can be no doubt, however, that flash welding should 
be re-assessed as a viable process for the welding of boiler tubes, 
since the reproducibility of parameters means that the monitor 
traces could be developed as a quantitative tool for quality control 
and therefore greater confidence in the process achieved. (LCL) 


7697 Design of multivariable stabilizers for interaction 
control in multimachine plants. Fleming, R.J.; Vournas, C.; 
Lal, J.; Kalamadi, G. (Univ. of Saskatchewan, Saskatoon). 
pp 1-5 of Control of power systems. New York, NY; Insti- 
tute of Electrical and Electronics Engineers, Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

In recent years a great deal of attention has been directed 
toward the design of auxiliary controllers and stabilizers for the im- 
provement of the dynamic stability of electric generators. The 
major efforts in this regard have been applied to cases of individual 
generating units connected to large systems. Much less study has 
been devoted to close coupled multimachine situations such as that 
of a multimachine plant connected over a tie-line to a large system. 
A comparative review is given of the alternative methods now 
available for the design of multivariable controllers for such situa- 
tions. It is demonstrated that Modal Control Theory provides an 
approach which has some significant advantages for these designs 
and it is illustrated by the design of a controller for a particular 
multimachine plant. The results of simulation studies are presented 
to illustrate that a Modal Controller of the special type specified in 
the paper, and based on a simple linearized model of the plant, per- 
forms satisfactorily to reduce undesirable machine interactions and 
improve dynamic stability of the plant. 


7698 Use of linear programming in generation schedul- 
ing. Rahman, S. (Texas A and M Univ., College Station); 
Grigsby, L.L. pp 6-9 of Control of power systems. New 
York, NY; Institute of Electrical and Electronics Engineers, 
Inc. (1979). 

From Control of power systems conference and exposition; 


Houston, TX, USA (19 Mar 1979). 

The problem of generation scheduling in an electric utility 
system is analyzed. The types of generating units considered in- 
clude nuclear-steam, fossil-steam and hydroelectric. The large prob- 
lem of generating unit commitment, due to the inclusion of the nu- 
clear unit, is decomposed into two stages. In the first stage, the rel- 
atively stable nuclear generation is optimized with respect to gen- 
eration from the large fossil-steam unit. Hourly generation levels 
for all the units in the system can be determined in the second 
stage. Application of an extended A-separable programming tech- 
nique results in an approximate linear programming formulation of 
the problem of generation scheduling. Solution to the sample prob- 
lem is obtained by use of a linear programming code. 


7699 Application of optimal control system to a super- 
critical thermal power plant. Nakamura, H. (Kyushu Electric 
Power Co., Fukuoka, Japan); Uchida, M.; Kitami, T.; 
Akaike, H. pp 10-14 of Control of power systems. New 
York, NY; Institute of Electrical and Electronics Engineers, 
Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

Kyushu Electric Power Company commissioned a new com- 
puter control system at a 500 MW supercritical thermal power 
plant in February 1978, to reduce its steam temperature fluctuations 
for large load changes. The system was designed by the quadratic 
optimal regulator theory and has shown an excellent control per- 
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formance in the commercial operation under the load command 
from the load dispatching center. The identification of the system 
characteristic, the optimal controller design, and the digital simula- 
tion of the controlled system are described. Some results of the op- 
eration of the real controlled system under testing and normal oper- 
ating conditions are also given to show the advantage of the system 
over the conventional PID controller. 


7700 Second method of Lyapunov applied to transient 
stability problem of multimachine power systems. E] Tablawi, 
T.A.; El Sobsky, S.M.; Abd-El] Moneem, M.S.M. pp 69-76 
of Control of power systems. New York, NY; Institute of 
Electrical and Electronics Engineers, Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

A new Lyapunov function for multimachine power system 
with and without the speed governors are generated using the 
energy metric algorithm. The procedure given is suitable for any 
type of speed governor with any number of state variables. A 
sample problem (4 machines, 6 buses) and the equivalent A.R.E. 
unified power system, with the new 600 MW nuclear unit addition 
(proposed at 1985), are tested and studied using both the classical 
step-by-step method and Lyapunov second method. A comparative 
analysis between those methods indicates a great time saving for 
the second method. With the speed governor included, the critical 
clearing time is increased while the index of the region of stability 
is decreased. The effect of machine parameters on the critical clear- 
ing time is also investigated. 


7701 Contribution to coherent machines identification in 
electrical power systems. Filho, E.R. (UNICAMP, Sao 
Paulo, Brazil). pp 77-81 of Control of power systems. New 
York, NY; Institute of Electrical and Electronics Engineers, 
Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

Identification of coherent machine groups to be used on co- 
herency-based dynamic equivalents construction is discussed. A 
method to identify coherent generators that intends to be fast and 
reliable is presented. 


7702 Damping of SSR oscillations by excitation control. 
El-Serafi, A.M.; Shaltout, A.A. (Univ. of Saskatchewan, 
Saskatoon). pp 104-109 of Control of power systems. New 
York, NY; Institute of Electrical and Electronics Engineers, 
Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

Series compensation has been recognized in many cases as 
one of the most economical methods to increase the transmission 
line capacity and, hence, to enhance the system stability. However, 
the interaction between this series capacitor and the system induc- 
tance produces undesirable oscillations at subsynchronous reso- 
nance (SSR) frequency. These oscillations resulted into two succes- 
sive shaft failures at the Mohave plant in 1970 and 1971. The differ- 
ent forms of the subsynchronous resonance phenomena are dis- 
cussed. The possibility of using voltage regulators to damp the as- 
sociated oscillations is studied in detail. These investigations show 
that the conventional voltage regulators cannot be used to damp 
these oscillations. To suppress the high frequency oscillations, 
which are associated with the SSR phenomena, a new signal pro- 
portional to the subsynchronous frequency component of the termi- 
nal voltage is suggested as a supplementary input to the voltage 
regulator. A typical example of a synchronous generator connected 
to an infinite bus through a series capacitor compensated transmis- 
sion line is used to carry out the investigations and to demonstrate 
the capability of the proposed supplementary signal in suppressing 
the SSR oscillations. The studies show that this signal is capable of 
completely eliminating the danger of electrical self-excitation over 
the practical range of series compensation. Also, it substantially im- 
proves the stability limits in the neighbourhood of the natural tor- 
sional frequency. Moreover, the investigations indicate that the im- 
provement obtained by such a signal is effective over a wide range 
of loading. 





Improved exciter performance using nonlinear 

and MRAS control. Colburn, B.K.; Schatte, 

A.R. (Texas A and M Univ., College Station). pp 132-135 of 

trol of power systems. New York, NY; Institute of 
Electrical and Electronics Engineers, Inc. (1979). 

From Control of power systems conference and exposition; 

ee TX, USA (19 Mar 1979). 

identification method is used to obtain models of impor- 

ut uate a ee Such data is useful in order to im- 

prove prediction of system performance through contingency eval- 

uation and security assessment of the power system using detailed 

nonlinear models as opposed to their linear equivalents. Comparison 


ity of the more flexible nonlinear 


7704 Use of satellite communications in power systems 
control, Sears, E.C. (Mid-Continent Area Power Pool, Min- 
neapolis, MN). p e142 of Control of power systems. 
New York, Nii — of Electrical and Electronics En- 
gineers, Inc. ( 

From Dsl ‘of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

Satellite communications systems can serve regional power 
pools as well as individual power systems within power pools. Sat- 
ellite communication systems are briefly described. The rapid ad- 
vance in communications satellite technology and its steadily de- 

costs are shown by briefly reviewing the INTELSAT sat- 
ellite history. Communications requirements for the control of 
power systems are listed, and ways to satisfy these needs by using 
satellite communications versus conventional communications sys- 
tems are discussed. 


Reliability of wind-assisted utility systems. Desh- 
me R.G.; Ramakumar, R. pp 143-148 of Control of 
a systems. New York, NY; Institute of Electrical and 

ectronics Engineers, Inc. (1979). 
From Control of power systems conference and exposition; 
er” TX, USA (19 Mar 1979). 
penetration of wind-electric conversion systems 
(waa), into commercial utility grids increases, their influence on 
the overall system reliability assumes importance. The application 
of Markov models in the study of WECS and conventional gener- 
ators operating in parallel, feeding a common load is discussed. The 
basic factors involved in the reliability evaluation and their possible 
influence on planning the large scale incorporation of WECS as a 
component in the generation mix are discussed using computer sim- 
ulation results obtained for models developed with the help of 
hourly wind-speed data for a two-year period for potential sites in 
the Hawaiian Islands. 


7706 Field oriented control of a variable speed alterna- 
tor connected to the constant frequency line. Leonhard, W. 
(Technische Univ., Braunschweig, Germany). pp 149-153 of 
Control of power systems. New York, NY; Institute of 
Electrical and Electronics Engineers, Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

The design of a control system for a variable speed-fixed fre- 
quency alternator with a low frequency rotor supply from a cyclo- 
convertor is described. The principle of field orientation is dis- 
cussed. This field orientation permits fast decoupled control in 
direct and quadrature axes by providing immediate access to active 
and reactive stator currents and, hence, to torque and voltage. The 
performance of the control is shown by digital simulation. The low 
power control functions can be performed by a microprocessor. 


7707 Simulation of the dynamic behavior of large steam 
turbines. Voss, J. (University Dortmund, Germany). pp 198- 
202 of Modelling, planning and decision in energy systems. 
Hamza, M.H. (ed.). gree CA; Acta Press (1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

A aathed is presented to generate a true-scale mechanical- 
and electrical-hardware model of a power system. The problem, 
consisting in a distortion of the dynamic behavior due to the scale 
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reduction of spatial dimensions, transmission lines currents, and vol- 
tages, is discussed and a model, using a dc motor, is obtained which 
takes all modeling difficulties of steam turbines into account. 
Through electronic circuitry the properties of a steam turbine are 
imposed on the de motor. Two possibilities for this imposition are 
discussed, and the performance of the model is demonstrated 
through test results. 


Method of moments applied to the evaluation of 
pan energy generation and loss-of-load probabilities for 
generation-expansion planning. Schenk, K.F. (Univ. of 
Ottawa, ee neape Rau, N.S.; Toy, P. pp 215-220 of Model- 

planning and decision in energy systems. Hamza, M.H. 
( "). — CA; Acta Press (1999). 
From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 
In generation expansion planning, the calculation of loss-of- 
load probability and expected energy generated by each unit caused 
by the random failure of generating units is of importance for pro- 
duction-costing calculations. In this paper, the method of moments, 
based on the Gram-Charlier expansion, is used to perform these cal- 
culations for a system of generating units meeting a certain demand. 
The method consists in obtaining the density of forced outage ca- 
pacity for the set of committed units and convolving it with the 
distribution of demand in the form of a load-duration curve. The 
convolution process is achieved by a suitable addition of the mo- 
ments and cumulants of the above said distributions to obtain a 
combined distribution of load and forced-outage capacity. The pro- 
posed method can handle a multistate representation of units, 
caused by partial-capacity states, very efficiently. Also, a multib- 
lock representation of units, to simulate more accurately the load- 
ing of units to equal marginal costs has been achieved. The pro- 
posed method is applied to the IEEE Reliability test system and the 
energy production costs and loss-of-load probabilities are compared 
for different loading strategies and representation of units. 
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7709 (ANL—80-62, pp 388-404) Real time, in — 
aerosol 


measurements of size distributions. er 
(Southern Research Inst., Birmingham, AL); Knol Bean 
R.G. 1980. 

From Symposium on instrumentation and contro! for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

As the installation and use of continuous emission monitors 
become more prevalent, quantitative data on the transient or spo- 
radic behavior of process streams is becoming available. Analysis of 
the significance and cause would frequently be aided by real time 
measurements of the aerosol size distribution. An instrument devel- 
oped to perform this function and to reduce the labor of measuring 
size distribution has been evaluated in several field and laboratory 
tests. The FPSSS (Fine Particle Stack Spectrometer System) devel- 
oped by Particle Measuring Systems, Inc., with funding from the 
US EPA, measures light scattered at small angles from individual 
particles (0.4 to 11 ym) at the end of a probe which is inserted into 
the process stream. Comparisons of FPSSS measurements to those 
obtained in situ with impactors and with extractive sampling using 
an electrical aerosol analyzer and an optical particle counter gave 
significant differences. However, in view of the uncertainties in the 
comparisons due to spatial and temporal variations of the aerosols 
involved, the agreement was good enough to encourage use of the 
FPSSS. Two trends in the data were observed which warrant fur- 
ther analysis to determine the source of the discrepancies. The use- 
fulness of the FPSSS to characterize temporal behavior of process 
streams was demonstrated. 


7710 (ANL—80-62, pp 467-475) New system for meas- 
uring the size and concentration of inhalable particulate in 
process streams. Harris, D.B. (Environmental Protection 
Agency, Research Triangle Park, NC); Cushing, K.M.; 
Smith, W.B.; Wilson, R.R. Jr. 1980. 
From Symposium on instrumentation and control for fossil 
energy ee Virginia Beach, VA, USA (9 Jun 1980). 
dual cyclone system has been developed for in situ sam- 
pling of total mass concentration and the size and concentration of 
inhalable particulate. The cyclones were calibrated at elevated tem- 
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peratures to determine the sample flowrates required to separate the 
inhalable (aerodynamic diameter = 15 ym) from noninhalable (di- 
ameter > 15 ym) particles with the first cyclone. At temperatures 
of 23°C, 93°C, and 150°C, the desired performance was achieved 
at sampling rates of 11, 20, and 23 1/min., respectively. At each 
condition, the collection efficiency of the second cyclone was 
found to be 2.5 +- 0.6 um diameter. Work is continuing on a dilu- 
tion device or plume simulator that can be used, in conjunction 
with the cyclone system, to study the properties of aerosol particles 
formed by condensation. 


7711 (ANL—80-62, pp 481-489) Laboratory and field 
evaluation of a pilot scale precharger-collector system. Bush, 
V.P. (Southern Research Inst., Birmingham, AL); Pontius, 
D.H.; Sparks, L.E. 1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

A program to develop and evaluate a small pilot scale 
system for high resistivity dust collection has been completed by 
Southern Research Institute. A two-stage electrostatic precipitator 
was designed and tested under laboratory and field conditions. The 
three-electrode precharger stage was shown to charge redispersed 
flyash with a resistivity as high as 5 x 10'* ohm cm to 2 wC/g. The 
precharger-collector system, with a specific collection area of 50.4 
m?/m*/sec, was tested in parallel with a pilot scale precipitator of 
conventional design at a utility boiler burning low sulfur coal. With 
an inlet mass loading of 18 g/m*, and a dust resistivity of 1.97 x 
10" ohm cm, a collection efficiency of 97.7% was achieved with 
the precharger-collector system. The prototype system penetration 
was measured to be less by a factor of more than 3.5 than the pene- 
tration of the conventional precipitator. The effect of the pre- 
charger stage was equivalent to doubling the specific collection 
area of its downstream collector while providing only 3% addition- 
al plate area. 


7712 (EPRI-FP—1006(Vol.3)(Pt.1)) Electrostatic preci- 
ae plate rapping and reliability. Volume 3, Part 1. Com- 

um summary. Final report. Spencer, H. W;; Juricic, D. 
(Joy Industrial Equipment Co., Los Angeles, ‘CA (USA). 
Western Precipitation Div.; Texas Univ., Austin (USA)). 
Oct 1980. 87p. NTIS, PC AOS/MF AO1. 

The study to develop data in support of an analytic model 
development of precipitator collecting surface responses to rapping 
was carried out as a portion of the work sponsored by the Electric 
Power Research Institute, Cottrell Environmental Sciences, Prince- 
ton University, Stanford University, and Southern Research Insti- 
tute. The objective of the study was to develop a data base and nu- 
merical model which could, in the long term, lead to a design and 
optimization methodology for the design of collecting surfaces for 
use in electrostatic particulate precipitators. Response to varying in- 
plane rapping intensities was measured in the in- and out-of-plane 
directions. The dynamic response was obtained as a function of 
time, location, rapper, and plate configuration. These data were ob- 
tained on full-scale plates. In addition, laboratory-scale experiments 
were conducted to determine the effect of dust on surface response. 
The data obtained show that the dynamic response of the collecting 
surface is extremely complex. The stress waves generated by rap- 
ping travel at sonic velocities. These waves cause both complex in- 
plane and out-of-plane accelerations. The in-plane accelerations 
reach a maximum prior to the out-of-plane accelerations. Dust will 
dampen the response. Based on these findings, it is evident that ad- 
ditional work should be undertaken to evaluate the contribution of 
each acceleration mode, and intensity, on dust removal and reen- 
trainment. 


7713 (EPRI-FP—1006(Vol.3)(Pt.2)) Electrostatic preci- 
pitator plate rapping and reliability. Volume 3, Part 2. Com- 
pendium appendixes. Final report. Spencer, H.W.; Juricic, D. 
(Joy Industrial Equipment Co., Los Angeles, CA (USA). 
Western Precipitation Div.; Texas Univ., Austin (USA)). 
Oct 1980. 721p. NTIS, PC A99/MF AO1. 

The study to develop data in support of an analytic model 
development of precipitator collecting surface responses to rapping 
was carried out as a portion of the work sponsored by the Electric 
Power Research Institute, Cottrell Environmental Sciences, Prince- 
ton University, Stanford University, and Southern Research Insti- 


20 ELECTRIC POWER ENGINEERING 
2003 Power Transmission And Distribution 


tute. The objective of the study was to develop a data base and nu- 
merical model which could, in the long term, lead to a design and 
optimization methodology for the design of collecting surfaces for 
use in electrostatic particulate precipitators. Response to varying in- 
plane rapping intensities was measured in the in- and out-of-plane 
directions. The dynamic response was obtained as a function of 
time, location, rapper, and plate configuration. These data were ob- 
tained on full-scale plates. In addition, laboratory-scale experiments 
were conducted to determine the effect of dust on surface response. 
The data obtained show that the dynamic response of the collecting 
surface is extremely complex. The stress waves generated by rap- 
ping travel at sonic velocities. These waves cause both complex in- 
plane and out-of-plane accelerations. The in-plane accelerations 
reach a maximum prior to the out-of-plane accelerations. Dust will 
dampen the response. Based on these findings it is evident that ad- 
ditional work should be undertaken to evaluate the contribution of 
each acceleration mode, and intensity, on dust removal and reen- 
trainment. 


7714 (NP—25221) Terrestrial flora and fauna in the vi- 
cinity of the Delmarva Power and Light station and proposed 
expansion site. Special report 77. Van Deusen, M.; Otto, 
R.G. (Johns Hopkins Univ., Baltimore, MD (USA). Chesa- 
peake Bay Inst.). Dec 1979. 41p. TIC. 

The results of field surveys of the terrestrial vegetation, 
birds and mammals in the vicinity of the Delmarva Power and 
Light Company Vienna Steam Electric Station and proposed ex- 
pansion area in Dorchester County, Maryland are presented. Four 
major habitats were identified: forest, oldfield, marsh and cultivated 
land. Qualitative surveys of flora and fauna were conducted to de- 
termine species present. Commercially important waterfowl, upland 
game birds and mammals and furbearers are discussed. The status 
of endangered or threatened plants (seaside alder), birds (bald 
eagle) and mammals (Delmarva fox squirrel) on the site is evaluat- 
ed. 


7715 Pollution control system. Workman, C.J. US 
Patent 4,219,342. 26 Aug 1980. Filed date 9 Apr 1979. vp. 

A pollution control system including a smokestack placed at 
a substantially elevated location on adjacent mountainous terrain 
and a tunnel interconnecting the smokestack with a source of air- 
borne pollutants is described. A water-operated scrubber is placed 
in a part of the tunnel to remove some of the pollutants from the 
gaseous effluent stream. A heater and a blower increase the upward 
velocity of the residual effluent stream to assist in impelling it out 
of the top of the smokestack for dispersal into the atmosphere. 


7716 Method of increasing the sulfation capacity of al- 
kaline earth sorbents. Shearer, J.A.; Turner, C.B.; Johnson, 
I. (to eg ed Energy). US Patent Application 129, 932. 13 
Mar 1980. 2 

A aaa ‘and method for increasing the sulfation capacity of 
alkaline earth carbonates to scrub sulfur dioxide produced during 
the fluidized bed combustion of coal in which partially sulfated al- 
kaline earth carbonates are hydrated in a fluidized bed to crack the 
sulfate coating and convert the alkaline earth oxide to the hydrox- 
ide. Subsequent dehydration of the sulfate-hydroxide to a sulfate- 
oxide particle produces particles having larger pore size, increased 
porosity, decreased grain size and additional sulfation capacity. A 
continuous process is disclosed. 
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7717 (DOE/RG/06359—1) Analysis of 12 electric 
power system outages/disturbances impacting the Florida 
Peninsula, (Systems Control, Inc., Palo Alto, CA (USA)). 
Dec 1980. Contract AC01-78RG06359. 137p. NTIS, PC 
A07/MF AOl1. 

Between January 3 and August 3, 1979, there were 12 occa- 
sions on which electric power was curtailed or public appeals were 
made to customers to reduce their load in Peninsular Florida due to 
bulk electric power supply problems. The Economic Regulatory 
Administration (ERA) of the US DOE, pursuant to its electric 
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power supply adequacy and reliability responsibilities, initiated a 
twofold analysis of the bulk power supply situation in Florida. The 
first phase of the analysis evaluated the technical and engineering 
aspects of the overall Florida bulk power supply system with spe- 
cial attention given to the City of Jacksonville’s electric system. 
The second phase evaluated the socioeconomic impacts of the bulk 
power supply outages on residential customers in Jacksonville. The 
12 disturbances are described and a comparative analysis of the 
causes is presented. (LCL) 


7718 (LA-UR—80-2344) de arc interruption in pressur- 
ized gasses. Chowdhuri,P. (Los Alamos Scientific Lab., NM 
(USA)). 1980. Contract W-7405-ENG-36. 9p. (CONF- 
810201—1). NTIS, PC A02/MF AO1. 

From IEEE Power Engineering Society meeting; Atlanta, 
GA, USA (Feb 1981). 

The purpose of the study was to investigate the possibility of 
achieving (1) short interruption time and (2) minimum contact ero- 
sion in a dc circuit interrupter. Arc interruption tests were per- 
formed on a 100-A, 600-V dc contactor under atmospheres of 
argon dry air, nitrogen, helium and hydrogen, each at four pres- 
sures 0.17, 0.34, 0.52, and 0.69 MPa (25, 50, 75 and 100 psig). It was 
found that the average arcing time in helium and hydrogen was the 
shortest, and that in argon the longest for the circuit conditions 
used. The contact erosion in hydrogen was the worst, and that in 
argon the best for the contact materials used in the tests. The static 
pressure in the chamber did not appear to have much effect on the 
arc interruption phenomenon for the contactor and gas pressures 


7719 Control of power systems. New York, NY; Insti- 
tute of Electrical and Electronics Engineers, Inc. (1979). 
172p. (CONF-7903136—). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

Twenty-nine papers presented at the meeting are included in 
this volume. A separate abstract was prepared for each paper. 
(LCL) 


7720 Application of distribution capacitors for mini- 
mized power and energy losses. Symonds, F.W. (Univ. of 
Tennessee, Knoxville); Anderson, M.C. Pp 15-18 of Control 
of power systems. New York, NY; Institute of Electrical 
and Electronics Engineers, Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

This paper addresses the problem of the application of ca- 
pacitors on distribution circuits not only for the reduction of capac- 
ity loss at peak loading but also for reduction in energy loss and 
reduction in the costs associated with the combined energy and ca- 
pacity losses. Beginning with established procedures for the reduc- 
tion of power loss by means of capacitors, generalized equations are 
derived which govern the selection of the capacitor size, location, 
and, if necessary, switching schedule. Selections can be made to 
minimize either the circuit energy losses or the cost of losses. An 
example, using actual system data, is included to illustrate the 
method. In this arbitrarily selected case dollar savings of better 
than 40% are shown to be possible through the application of ca- 
pacitors for reduction of both energy and power losses as com- 
pared with the standard use of capacitors for reduction of power 
loss alone. As the cost of energy increases with respect to the cost 
of capacity, line losses become more significant. A tool which per- 
mits the optimized reduction of both losses simultaneously and con- 
sequently the better management of system resources is provided. 


7721 Improved system reliability by design economics. 
Arnold, R.D. (A.B. Chance Co., Dallas, TX); Burris, L.A. 
pp 19-24 of Control of power systems. New York, NY; In- 
stitute of Electrical and Electronics Engineers, Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

The purpose of this paper is to compare service reliability in- 
dices considering design economics. Reliability indices are devel- 
oped for 12.47-kV and 34.5-kV systems. These distribution system 
designs consider load controlled by manual, manual remote opera- 
tors, automatic operators, SCADA, and the effect of current limit- 
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ing fuses. The energy limiting effects of current limiting fuses are 
considered in transformers and sectionalizing switches. 


7722 Toward automated distribution system planning. 
Gonen, T.; Enouen, P.; Fagan, J.; Thompson, J.C.; Council, 
M.E. (Univ. of Oklahoma, orman). pp 25-30 of Control of 
power systems. New York, NY; Institute of Electrical and 
Electronics Engineers, Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

Current distribution system planning techniques are de- 
scribed, and some of the existing computer programs that are used 
by the power utility industry that can be used as part of the auto- 
mated distribution system planning in the future are examined. 


7723 Alternative numerical technique for power system 
state estimation. Simoes-Costa, A; Quintana, V.H. (Univ. of 
Waterloo, Ontario). pp 31-34 of Control of aoe systems. 
New York, NY; Institute of Electrical and Electronics En- 
gineers, Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

The conventional solution for the weighted least-squares al- 
gorithm used in power system state estimation requires a term of 
the form F/sup T/R™'F, where F is a m x n matrix m > n. In 
certain unfavorable circumstances, this term may become ill-condi- 
tioned and therefore very sensitive to small measurement and 
round-off errors. The solution is proposed of the same problem by 
an alternative approach, known as Golub’s method, in which F is 
transformed such that it can be partitioned in an upper triangular 
matrix and a null matrix. Then the unknown state vector can be 
simply determined by backward substitution in each iteration. Since 
the method does not require the computation of F/sup T/R™'F, it 
is much less sensitive to round-off errors. An example illustrating 
the implementation of the method is presented. 


7724 State estimation of power systems. Part 1. Opti- 
mum meter placement. El-Tablawi, T.A. Egyptian Electric- 
ity Authority, Cairo); El-Hagry, M.T. pp 35-39 of Control 
of power systems. New York, NY; Institute of Electrical 
and Electronics Engineers, Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

The degree of confidence in state estimation may be ob- 
tained from the state covariance matrix. However, the state covar- 
iance matrix can not point out why the estimate of a certain state is 
less confident than other states, or which set of measurements 
should be used to achieve certain accuracy of estimate in a given 
time. Moreover, the number of information that can be measured 
are too much and very expensive, therefore, the problem is to find 
the optimal set of measurements that will improve the accuracy of 
the estimate, meanwhile, maintaining the system of measurements 
that will provide them to be the most economical and reliable. In 
this work, a deterministic straight forward method is proposed to 
identify meter placement that will minimize the number of commu- 
nication links, minimize estimation time and error while keeping the 
number of measurements to be at least equal to the number of the 
unknown state variables. Also these telemetered measurements must 
conform at least to the tree of the graph of the network. This is 
achieved by forming the observability matrix of the system and 
evaluating the degree of observability per state. Hence, the pre- 
choice of the measuring nodes is done in a way such that meas- 
urements must span the n-space of the state vector. Moreover, re- 
garding this prechoice, the data may not overlap each other as pos- 
sible to minimize fuzzyness. By measuring the upper bound error, 
the inherent error of the system due to its structure may be easily 
identified, and appropriate decision about meter placement can be 
taken. The algorithm used is tested and applied to a 30 bus power 
system and a reduction of 16 communication links is achieved. 


7725 Active and reactive power security control using 
successive linear programming. Hobson, E. (South Australian 
Inst. of Tech., Ingle Farm). pp 40-44 of Control of power 
systems. New York, NY; Institute of Electrical and Elec- 
tronics Engineers, Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 
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A reliable, fast and versatile approach to the solution of 
combined active and reactive power security control problems is 
described. Essentially the approach is one of incremental linear pro- 

based on successive accurate network solutions obtained 
using fast decoupled load flow. Network constraints can be applied 
to bus voltages, network power flows and transmission currents: 
while control actions, within prescribed limits, can be simulated for 
active and reactive power generation, phase-shifting and in-phase 
transformers, HVDC links, and load shedding. Results are given for 
the IEEE 30 bus test system and for a practical 268 bus North 
American system. 


7726 Load flow and ane analysis of multimachine 
power systems with controlled multiterminal HVDC links. 

Dash, P.K. (Regional Engineering Coll., Rourkela, India); 
Sahu, B.; Rahman, M.A. pp 82-86 of Control of power sys- 
tems. New York, NY; Institute of Electrical and Electronics 
Engineers, Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

The implementation is presented of the fast decoupled load 
flow technique for the inclusion of a multiterminal HVDC link in a 
large ac system. It is shown that reliability, computational speed, 
and storage advantages, offered by the basic fast decoupled algo- 
rithm are preserved as far as the ac network is concerned. The 
method described is versatile and can include any particular control 
mode of the HVDC link by changing some of the elements associ- 
ated with the dc Jacobian matrix. Further the outages of ac and dc 
lines are simulated by modifying the power injected to the affected 
buses using the fast decoupled line flow algorithms. A test example 
is worked out to highlight the formulas presented. The dynamic 
stability model of the multiterminal HVDC system is then attempt- 
ed by using the linearized version of the dc Jacobian matrix and 
replacing the ac network by equivalent generations and loads. 


7727 Control with intelligent remotes and telephone sys- 
tems. Weers, D.D. (Darcom, Inc., Albuquerque, NM). pp 
121-126 of Control of power systems. New York, NY; Insti- 
tute of Electrical and Electronics Engineers, Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

A series of microprocessor-based, intelligent remote units 
have been developed for distribution automation applications (in- 
corporating metering, monitoring, control, alarms, and data acquisi- 
tion) using dial-up telephone and other communication systems. 
Three of these remote units are described, and the Subscriber Com- 
munications Management system is discussed. The SCM system is 
an integrated system which will allow telephone companies to offer 
expanded services - including distribution automation using their 
existing network. 


7728 Multilevel approach for multiarea po 

Stefani, S. (Univ. of Bergamo, Italy); Viaro, U ) “e139 159 
of Control of power systems. New York, NY; 135: of 
Electrical and Electronics Engineers, Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

A two-level model for the determination of optimal power 
dispatch, based on the coordination of the models associated with 
the areas comprising an electric power pool, is described. The 
problem consists in the minimization of local performance indices, 
one for each of the areas, subject to a number of local constraints. 
The global optimum is achived by choosing at the supremal level 
the values of the coordinating variables (power exchanges) in such 
a way that the first level solutions in fact correspond to an overall 
system optimum. System reliability is also considered on the basis 
of the expected outages of generating stations and the load forecast 
uncertainty. The method emphasizes the advantages peculiar to 
typical multiarea formulation; moreover it enables the determina- 
tion of the necessary available power capacity of the system. The 
feasibility of local problems in connection with the coordinator’s 
prescriptions is also briefly discussed. 


trol er systems conference and exposition; 
USA (19 Mar 1979). 

The problem of simultaneous prediction of the load demand 
at all load buses of an interconnected electric power system is stud- 
ied. Such predictions are important for monitoring of the system 
and for economic generation scheduling. Existing prediction tech- 


systems (dynamic systems describing the load and the parameters to 
be estimated), coupled with two adaptive Kalman filters applied to 
the covariance systems (dynamic systems describing the covariance 

associated with the original systems). An important 
characteristic of the proposed algorithm is to allow the covariance 
parameters to vary in as general a manner in time as the state of the 
original systems. 


7730 Simulators for research ea and yg 
in energy-related systems. Maslo, R.M. (Electronic Asso- 
ciates, Inc., West Long Branch, NJ). pp 173-179 of Model- 
ling, planning and decision in energy systems. Hamza, M.H. 
(ed.). Anaheim, CA; Acta Press (1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

Modeling and simulation are playing a vital role in many as- 
pects of providing energy to supply present and future needs. Work 
expended as well as work being done to provide engineering and 
training simulators to meet the needs of the power related indus- 
tries is described. 


7731 Automated transmission system planning using sen- 
sitivity coefficients. Puettgen, H.B. (California cag Race Univ. 
Fresno); Sullivan, R.L. pp 225-230 of Modelling, 
and decision in energy systems. Hamza, M.H. aig 
heim, CA; Acta Press (1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

A novel approach is presented to the area of computer-as- 
sisted transmission-system planning. The method is based on sensi- 
tivity coefficients relating the change of any complex bus voltage 
with respect to the change in any existing or fictitious branch ad- 
mittance. These sensitivity coefficients allow a very fast, yet accu- 
rate, evaluation of the system’s outages. Once these outages have 
been evaluated one can integrate the results into a penalty type of 
function containing all violated bus-voltage and/or line-current 
constraints. The sensitivity coefficients are then used to assess the 
impact of all feasible system additions on this penalty function. 
Therefore, a gradient type of information is obtained where all pos- 
sible system additions are listed in a hierarchical order as to their 
potential impact on the entire system’s state. Once this information 
is obtained it allows the planning engineer to integrate this quantita- 
tive information with his own experience and knowledge of the 
actual system while also taking into account the nontechnical plan- 
ning constraints which are rather difficult to model from a math- 
ematical standpoint. 


7732 New stability criterion with Sit (PSO College of 
systems. Surendran, K.; Sivanandam, Colle 
Technology, Coimbatore, India). pp 231-235 Sot M 
planning and decision in tems. Hamza, M 
(ed.). Anaheim, CA; Acta Press (1 ress (1979). 
From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 
A time-invariant linearized continuous system represented by 
its characteristic (CHE) is always stable when the 1eal parts of the 
characteristic roots of CHE are negative or zero. In this paper, a 
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new stability criterion is introduced and applied to a few problems 
in power systems. 
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7733 (RDT-INDEX—(1-81)) Nuclear standards “.. 
January 1981. t of Energy, Wi 
= Office of Nuclear Energy Programs). 1981. don. 


"This issue covers October through December 1980. An 
order form is included for making requests. Listings of discontinued 
or superseded NE(RDT) standards and of inactive standards are 
given as appendices. (DLC) 


7734 (RDT-INDEX—(1-81)(Master)) Nuclear standards 
master index, January 1981. (Department of Energy, Wash- 

ington, DC (USA). Office of Nuclear Energy grams). 
1981. 40p. RSO. 


This issue covers October through December 1980. (DLC) 


2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


REFER ALSO TO CITATION(S) 7013, 7772, 7774, 7775 


7735 Overview of intergranular stress corrosion crack- 
ing in BWRs. Fox, M. (EPRI, Palo Alto, Calif). Journal of 
Materials for Energy Systems (U.S.); 1: No. 3, 3-13(Dec 
1979). 

The simultaneous occurrence of three conditions are essen- 
tial: stress, a sensitized microstructure, and an environment that will 
facilitate IGSCC. This paper discusses each essential condition and 
the remedies that modify each condition. 28 refs. 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 


7736 (DOE/ET/34202—48) Advanced Gas Cooled Nu- 
clear Reactor Materials Evaluation and ey Pro- 

gram. Progress report, July 1, 1980-September 30, 1980. 
el Electric Co., Schenectady, NY (USA). Energy 
Systems Programs t.). 12 Dec 1980. Contract AC02- 
76ET 34202. 215p. NTIS, PC A1l0/MF AO1. 

Objectives of this program are to evaluate candidate alloys 
for Very High Temperature Reactor (VHTR) Nuclear Process 
Heat (NPH) and Direct Cycle Helium Turbine (DCHT) applica- 
tions, in terms of the effect of simulated reactor primary coolant 
(helium containing small amounts of various other gases), high tem- 
peratures, and long time exposures, on the mechanical p: i 
and structural and surface stability of selected candidate alloys. A 
second objective is to select and recommend materials for future 
test facilities and more extensive qualification programs. Work cov- 
ered in this report includes the activities associated with the status 
of the simulated reactor helium supply system, testing equipment 
and gas chemistry analysis instrumentation and equipment. The 
progress in the screening test program is described: screening creep 
results and metallographic analysis for materials thermally exposed 
or tested at 750, 850, 950 and 1050°C. Initiation of controlled purity 
helium creep-rupture testing in the intensive screening test program 
is discussed. In addition, the results of 1000-hour exposures at 750 
and 850°C on several experimental alloys are discussed. 


7737 (ORNL/TM-—7480) Characterization of four pres- 
tressed concrete reactor vessel liner steels. Nanstad, R.K. 
(Oak Ridge National Lab., TN (USA)). Dec 1980. Contract 
W-7405-ENG-26. 83p. NTIS, PC A05/MF AO1. 

A program of fracture toughness testing and analysis is being 
performed with PCRV steels for HTGRs. This report focuses on 
background information for the base materials and results of char- 
acterization testing, such as tensile and impact properties, chemical 
composition, and microstructural examination. The steels tested 
were an SA-508 class 1 forging, two plates of SA-537 class 1, and 
one plate of SA-537 class 2. Tensile requirements in effect at the 
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time of procurement are met by all four steels. However, the SA- 
537 class 2 plate would not meet the minimum requirement for 
yield strength. Drop-weight and Charpy impact tests verified that 
the RT/sub NDT/ is equal to the NDT for each steel. Charpy 
impact energies at the NDT range from 40 J (30 ft-lb) for one heat 
of SA-537 class 1 to 100 J (74 ft-lb) for the SA-537 class 2 plate; 
upper-shelf energies range from 170 to 310 J (125 to 228 ft-lb) for 
the same two steels, respectively. The onset of upper-shelf energy 
occurred at temperatures ranging from 0 to 50°C. 


2105 Power Reactors, Breeding 
REFER ALSO TO CITATION(S) 7013, 7772, 7773 


7738 (ANL—80-78) Proceedings of the NEACRP/IAEA 
Specialists international comparison calcula- 
tion of a large sodium-cooled fast breeder reactor at Argonne 
National Laboratory on February 7-9, 1978. e, L.G.; 
McKnight, R.D.; Wade, D.C.; Freese, K.E.; Collins, P.J 
(Argonne National Lab., IL (USA)). Aug 1980. Contract 
Wi. 109-ENG-38. 290p. (NEA-CRP-L—243). NTIS, PC 
A13/MF AOl. 

The results of an international comparison calculation of a 
large (1250 MWe) LMFBR benchmark model are presented and 
discussed. Eight reactor configurations were calculated. Parameters 
included with the comparison were: eigenvalue, k/sub «/, neutron 
balance data, breeding reaction rate ratios, reactivity worths, cen- 
tral control rod worth, regional sodium void reactivity, core Dopp- 
ler and effective delayed neutron fraction. Ten countries participat- 
ed in the comparison, and sixteen solutions were contributed. The 
discussion focuses on the variation in parameter values, the degree 
of consistency among the various parameters and solutions, and the 
identification of unexpected results. The results are displayed and 
discussed both by individual participants and by groupings of par- 
ticipants (e.g., results from adjusted data sets versus non-adjusted 
data sets). 


7739 (HEDL-SA—2178-FP) Evaluation of MSM for as- 
sessing subcritical reactivities in FFTF. Ombrellaro, P.A.; 
Harris, R.A.; Daughtry, J.W.; Bennett, R.A. (Hanford Engi- 
neering Devel t Lab., Richland, WA (USA)). 1980. 
Contract AC14-76FF02170. 17p. (CONF-801107—56). 
NTIS, PC A02/MF AOl1. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

Modified Source Multiplication (MSM) is the method that 
will be used to monitor the subcritical reactivity of the Fast Flux 
Test Facility (FFTF) reactor during startup, acceptance testing, 
shutdown and refueling operations. Evaluation of the method as a 
subcritical reactivity monitoring system in FFTF was provided by 
the following types of measurements: (a) a calibration of MSM with 
an Inverse Kinetics Rod Drop (IKRD) method; (b) measurement of 
the reactivity of a variety of subcritical states by both the MSM 
and IKRD method; and (c) measurement of subcritical reactivities 
by MSM and comparison of results with calculated reactivities for 
subcritical states where inverse kinetics can no longer be used. 


7740 (HEDL-SA—2209-FP) Effects of variations in fuel 
pellet composition and size on mixed-oxide fuel pin perform- 
ance. Makenas, B.J.; Jensen, B.W.; Baker, R.B. (Hanford 
Engineering Development Lab., Richland, WA (USA)). Oct 
1980. Contract AC14-76FF02170. 19p. (CONF-801107—53). 
NTIS, PC A02/MF AOl1. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

Experiments have been conducted which assess the effects 
on fuel pin performance of specific minor variations from nominal 
in both fuel pellet size and pellet composition. Such pellets are gen- 
erally referred to in the literature as rogue pellets. The effect of 
these rogue pellets on fuel pin and reactor performance is shown to 
be minimal. 
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7741 eee Some aspects of the tribological 
MW). (UKAEA > sodium. Campbell, C.S.; Lewis, 


a Nuclear Power Devel ent 
i) Aug igen 11p. S (US Sales Only), PC A02/MF 


The influence of boundary lubricating films formed by reac- 
tion of metallic surfaces with oxygen-containing sodium is dis- 
cussed. In general, pre-existing surface metallic oxides are reduced 
in high-temperature low-oxygen sodium, and tribological behavior 
is accordingly poor. Chromium-containing alloys, however, can 
react more readily with oxygen-containing sodium to form sodium 
chromite, NaCrOs:, on the alloy surfaces. Such an oxide could plau- 
sibly account for significantly improved tribological behavior at 
higher oxygen levels. Sodium chromite is only marginally stable at 
typical reactor outlet conditions and frictional behavior of typical 
chromium-containing alloys has therefore been studied as a function 
of rig cold trap temperature for exposure temperatures ranging 
from 650 to 500°C in order to define the effective tribological 
boundary.- The behavior of aluminized surfaces has also been stud- 
ied and results from sliding and fretting wear tests are discussed in 
the context of the role of a lubricating oxide, believed to be sodium 
aluminate (formed by reaction of aluminum and oxygen-containing 
sodium) which is considerably more stable than sodium chromite at 
reactor outlet temperatures. 


7742 (ORNL—5316) Users manual for the FORSS sen- 
sitivity and uncertainty analysis code system. Lucius, J.L.; 
Weisbin, C.R.; Marable, J.H.; Drischler, J.D.; Wright, R.Q.; 
White, J.E. (Oak Ridge National Lab., TN (USA)). Jan 
— Contract W-7405-ENG-26. 306p. NTIS, PC Al4/MF 

FORSS is a code system used to study relationships between 
nuclear reaction cross sections, integral experiments, reactor per- 
formance parameter predictions and associated uncertainties. This 
report describes the computing environment and the modules cur- 
rently used to implement FORSS Sensitivity and Uncertainty 
Methodology. 


7743 Calculations of added mass and damping coeffi- 
cients for hexagonal cylinders in a confined viscous fluid. 
Yang, C.I.; Moran, T.J. my TT Natl Lab, Ill). Journal of 
ad Vessel Technology (U.S.); 102: No. 2, 152-157(May 

A finite element model is formulated and computations per- 
formed for the hydrodynamic reactions of harmonically oscillating 
hexagonal cylinders in an incompressible, viscous fluid. Regular 
hexagonal cylinders pack closely together, increasing the hydro- 
dynamic coupling effect. The hydrodynamic reactions, in terms of 
added mass and damping coefficients, of an hexagonal cylinder os- 
cillating in a confined circular cylinder and an array of seven hex- 
agonai cylinders in a confined domain are computed. The effects of 
the size of the gap between adjacent cylinders and the frequency of 
oscillation are studied. 6 refs. 


7744 Radionuclide trap for liquid-metal-cooled reactors. 
McGuire, J.C.; Brehm, W.F. (Hanford Eng Dev Lab, Rich- 
land, Wash). Nuclear Technology (U.S.); 48: 101-109(1980). 
Prototype radionuclide traps were tested in sodium loops 
containing irradiated sources (Source Term Control Loops 2 and 3) 
at 604 and 538/degree/C (1120 and 1000/degree/F). Prototype 
traps were 70 to 87% efficient in removing /sup 54/Mn from the 
sodium, and also effective for /sup 60/Co. A cost/benefit analysis 
shows that the radionuclide trap will be economically attractive. 


7745 Critical experiments with solid neutron absorbers 
and water-moderated fast test reactor fuel pins. Durst, B.M.; 
Bierman, S.R.; Clayton, E.D.; Mincey, J.F. (Battelle, Pac 
Northwest Lab, Richland, Wash). Nuclear Technology 
(U.S.); 48: 128-149(1980). 

A series of experiments was performed at the Batelle-Pacific 
Northwest Laboratories on water-flooded arrays of Fast Test Reac- 
tor fuel elements (PuO/sub 2/-UO/sub 2/) intermixed with solid 
neuiron absorbers. The objective of these experiments was to pro- 
vide reliable experiment data that could be used to benchmark com- 
puter codes and calculational schemes commonly used in criticality 
analysis of such systems. The neutron absorbers used were cadmi- 
um and Boral plates and gadolinium cylindrical rods. 
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Wane ee ee Oe, 
tis of piping. B is, W.G. Jr. (Westinghouse Electr 
Madison, Pa). pp 27-39 of ASM century 2 emer tech- - 
nology conference. Fete. M.K. rt New cw York, NY 
American Society Mechanical Engineers (1980). 

From ASME eee: 2 emerging technology conference; 
San Francisco > ee Oe Aas 1980). 

Mechanical snubbers with gaps as large as 1.5 mm (0.060 
inches) are used on LMFBR primary piping. Therefore, linear re- 
sponse spectrum analysis for this application would require techni- 
cal justification. This paper takes a typical LMFBR primary cross- 
over leg and performs both nonlinear time history and response 
spectrum analyses. Comparisons are made between the methods. 
Some parameters are investigated and some conclusions and recom- 
mendations are made. 5 refs. 


2109 Process Heat Reactors 


(GA-A—15856) HTGR process heat program 
design and analysis. Semiannual progress report, October 1, 
1979-March 28, 1980. (General Atomic Co., San Diego, CA 
(USA)). Oct 1980. Contract AT03-76SF71061. 159p. NTIS, 
PC A08/MF AOl. 

report summarizes the results of concept design studies 
implemented at General Atomic Company (GA) during the first 
half of FY-80. The studies relate to a plant design for an 842- 
MW<(t) High-Temperature Gas-Cooled Reactor utilizing an interme- 
diate helium heat transfer loop to provide high temperature thermal 
energy for the production of hydrogen or synthesis gas (H2 + CO) 
by steam-reforming a light hydrocarbon. Basic carbon sources may 
be coal, residual oil, or oil shale. Work tasks conducted during this 
period included the 842-MW(t) plant concept design and cost esti- 
mate for an 850°C reactor outlet temperature. An assessment of the 
main-loop cooling shutdown system is reported. Major component 
cost models were prepared and programmed into the Process Heat 
Reactor Evaluation and Design (PHRED) code. 
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REFER ALSO TO CITATION(S) 7079, 7080, 7742 


7748 Heat transfer in an optically thick horizontal fluid 
layer heated from below. Cheung, F.B.; Novas, J.B. (Ar- 

onne Natl Lab, Ill). Letters in "Heat and Mass Transfer 
fu. U.S.); Aa No. 3, 171-181(May-Jun 1980). 

The process of combined turbulent natural convection and 
radiation in a bottom-heated, horizontal layer of an optically thick 
fluid medium, confined between two rigid, parallel, and conducting 
plates at high temperatures, is studied analytically based upon a 
simple eddy diffusivity model. The model is developed by a pheno- 
menological approach with special emphasis on the mean tempera- 
ture structure in the intermediate wall region. 9 refs. 


7749 Subcritical limits for special fissile actinides. 
Clark, H.K. (DuPont, Aiken, SC). Nuclear Technology 
(U.S.); 48: 164-170(1980). 

Critical masses and subcritical mass limits in oxide-water 
mixtures were calculated for actinide nuclides other than /sup 233/ 
U, /sup 235/U, and /sup 239/Pu that have an odd number of neu- 
trons in the nucleus; S/sub n/ transport theory was used together 
with cross sections, drawn from the GLASS multigroup library, 
developed to provide accurate forecasts of actinide production at 
Savannah River. 


7750 Time-dependent perturbation theory for a nuclear 
reactor system. Huang, W.T. (National Tsing Hua Univ., 
Hsinchu, Taiwan). Ho Tzu K'o Hsueh (Taiwan); 16: No. 2, 
112-119(Jun 1979). 

A time-dependent perturbation formula has been derived 
based on the introduction of a pulsed neutron source and neutron 
sink at different time. Reduction to subcritical steady state and criti- 
cal state is given. It is shown that Usachev-Gandini's perturbation 
formula can be derived from our more general formulation. 
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7761 Device and method for shortening reactor 
Ce ane. tings Frantz, C.E.; Lander, W.E. (to De- 
). US Patent 4,218,908. 26 Aug 1980. 
ALS ay 979. vp. 
PAT-APPL-5,947. 
This disclosure describes a device and method for in situ 
shortening of nuclear reactor zirconium alloy process tubes which 
have grown as a result of radiation exposure. An upsetting tech- 
nique is utilized which involves inductively heating a short band of 
& process tube with simultaneous application of an axial load suffi- 
cient to cause upsetting with an attendant decrease in length of the 
process tube. 


ASME century 2 emerging technology conference. 
AsYung, M.K. (ed.). New York, NY; American Society 
Mechanical Engineers (1980). 176p. (CONF- 800804—). 

From ASME century 2 emerging technology conference; 


San Francisco, CA, USA (10 Aug 1980). 
This conference contains 11 papers, all of which are ab- 


stracted separately. The subject matter is primarily concerned with 
common flow-induced vibration problems in the power generation 
industry as related to tube banks and bundles. Field problems oc- 
curring in nuclear power plants are studied, involving high flow 
rates and fragile structures. 


2203 Fuel Elements 


REFER ALSO TO CITATION(S) 7747, 8061 


| (EPRI-NP—1557) Characterization of irradiated 
susceptibility to stress corrosion cracking. Final 
rot. Yaguee LM Mattas, R.F.; Neimark, L.A. (Argonne 


IL (USA)). Oct 1980. Contract W-31-109- 
ENG-38. 107p. NTIS, PC A06/MF AO1. 

Irradiated Zircaloy cladding specimens that reached burnups 
from 6 to 30 MWd/kg U were exposed to iodine to investigate 
their stress corrosion cracking (SCC) susceptibility. Constant-stress 

tests were performed. Cladding from several 

i BWRs and PWRs) was tested. Test temperatures 

from 320 to 360°C and applied hoop stresses ranged from 

vad )22 to 72 ksi). Two iodine concentrations, 6.0 and 

we used. Failure times ranged from 360 s (0.1h) at 

to 5 x 10° s (142 h) at low stresses. The 24-h failure 

voy A +- 18 MPa (24.8 +- 2.6 ksi) regardless of the preir- 

por ~Anagy metallurgical condition for all specimens that reached a 

burnup > 10 MWd/kg U. This failure stress is lower than is typi- 

cally measured on unirradiated Zircaloy. The effect on SCC behav- 

ior of an oxide that formed on the inner surface of one cladding 

type was evaluated. Uniaxial tensile tests were performed on some 

specimens. An analytical model for iodine-induced SCC of Zircaloy 

was developed that correlates reasonably well with the meas- 
urements. 


7764 Stress analysis for long cylindrical oxide fuel rods 
fm muclear reactors. Cheng, C.K. (Institute of Nuclear 
Energy Research, Lungtan, Taiwan). Ho Tzu K'o Hsueh 
(Taiwan); 16: No. 2, 105-111(Jun 1979). (In English and Chi- 
nese). 


In the stress analysis for a long cylindrical oxide fuel rod of 
nuclear power reactor, a finite difference method is used to solve 
the equations of equilibrium and compatibility. The yield points of 
both cladding and fuel may be exceeded due to irradiation swelling 
and high thermal stresses. A method of successive approximations 
is used to solve the nonlinear problem in the analysis. 


2204 Centre! Systems 


ane to Xt. Seminara, J L (Lock. 
toed Missiles oo Sunn vale, CA), Parsons, 80 
Nuclear Sey (US ); 21: No. 5, ‘ 

Human factors cb chee aly peg aa A a 
concerned with influencing the design of equipment systems, facili- 
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ties, and operational environments to promote safe, efficient, and 
reliable operator performance. This emphasis has been applied to 
most military and space systems in the past 30 y. A review of five 
nuclear power-plant control rooms, reported in the November-De- 
cember 1977 issue of Nuclear Safety, revealed that human factors 
principles of design have generally not been incorporated in pres- 
ent-generation control rooms. This article summarizes the findings 
of a survey of 20 control-board designers from a mix of nuclear 
steam-supply system and architect-engineering firms. The inter- 
views with these designers probed design methods currently used in 
developing control rooms. From these data it was concluded that 
there is currently no consistent, formal, uniform concern for the 
human factors aspects of control-room design on the part of the 
design organizations, the utilities, or the Nuclear Regulatory Com- 
mission. Although all the parties involved are concerned with 
human factors issues, this responsibility is not focused, and human 
factors yardsticks, or design standards, specific to power plants 
have not been evolved and applied in the development and verifica- 
tion of control-room designs from the standpoint of the man-ma- 
chine interface. 


2206 Research, Test, And Experimental Reactors 
REFER ALSO TO CITATION(S) 7067 


7756 (DOE/ER/04014—10) Annual all eng report of 
the University of Florida Training Reactor September 1, 
1979-August 31, 1980. Diaz, N.J. (Florida Univ., Gainesville 
(USA). Dept. of Nuclear Engineerin; Sciences). Nov 1980. 
Contract AC05-76ER04014. 24p. S, PC A02/MF AOl1. 

Reported are: reactor operation, modifications, maintenance 
and tests, changes to technical specifications and standard operating 
procedures, radioactive releases and environmental surveillance, 
and training utilization. (DLC) 


7757 (EGG-FT—5273) Fuel plate and fusion insulator 
irradiation test program. Miller, L.G.; Beeston, J.M. (EG 
and G Idaho, Inc., Idaho Falls (USA)). Nov 1980. Contract 
AC07-76ID01570. 74p. NTIS, PC A04/MF AOl1. 

As the prices of fuel fabricating, shipping, and reprocessing 
continue to rise at rapid rates, research people look for alternate 
methods to keep their reactor fuel costs within limited funds. Ex- 
tending fuel element lifetimes without jeopardizing reactor safety 
can reduce fuel costs by up to a factor of two. But to gain this 
factor, some fuel plate tests must be performed to the higher 
burnup to verify burnup fuel plate performance. In this 
test, fuel plates will be constructed to a maximum fuel loading 
which can be produced on a commercial basis, contain a maximum 
boron content as used in ATR to reduce initial reactor reactivity, 
and will be loaded with UAk to obtain higher uranium content and 
better operating performance over UA\s. 


7758 (ORNL/TM—7522) Bulk shielding facility quar- 
terly report January-March 1980, Hurt, S.S.; Lance, E.D.; 
Thomas, J.R. (Oak | —_ National Lab., TN (USA)). Dec 
1980. Contract W-7405-ENG-26. 28p. NTIS, PC A03/MF 


A0l. 

The BSR operated at an average power level of 1967 kW 
for 75.38% of the time during January, February, and March. 
Water-quality control in both the reactor primary and secondary 
cooling systems was satisfactory. The PCA (Pool Critical Assem- 
bly) was used in training programs and was operated on fifteen oc- 
casions. Nuclear engineering students from the University of Ten- 
nessee, Louisiana State University, and Mississippi State University 
actively participated in training laboratories. The PCA was also op- 
erated on five occasions for the Pressure Vessel Simulator Bench- 


mark experiment. 
2209 Reactor Safety 


Tree (ALO—74Vol.1)) ——. at 
ised water reactors. Final report. (Combus- 
tion i i inc, Winder, CT ¢ 5. "Noclear Div). 


Oct 1980. Contract AC04-7 . 2358p. NTIS, PC 
Al12/MF A01. 
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Objectives of this study were to identify those systems 
having major impact on safety and availability (i.e. to identify those 
systems and components whose failures have historically caused the 
greatest number of challenges to the reactor protective systems and 
which have resulted in greatest loss of electric generation time). 
These problems were identified for engineering solutions and rec- 
ommendations made for areas and programs where research and 
development should be concentrated. The program was conducted 
in three major phases: Data Analysis, Engineering Evaluation, Cost 
Benefit Analysis. 


7760 (ALO—74(Vol.2)) Component failures at pressur- 
ized water reactors. Final report. (Combustion Engineering, 
Inc., Windsor, CT (USA)). Oct 1980. Contract AC04- 
76DP00789. 413p. NTIS, PC A1l8/MF A0Ol1. 

Objective of this study was to identify those systems having 
major impact on safety and availability. This report consists of ap- 
pendices: systems descriptions and profiles, year data tables, prob- 
lem profiles, valve experience, trip reports, cost benefit model, as- 
sumed values used in model, SIGMA code, and projected fuel costs 
and sensitivity curves. (DLC) 


7761 (DOE/ID/01570—T17) Fuel behavior during a 
LOCA: LOFT experiments. Russell, M.L. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Nov 1980. Contract 
AC07-761D01570. 29p. NTIS, PC A03/MF AO1. 

The LOFT experiments have provided the following fuel 
behavior information which appears to be valuable for improving 
the safety of PWR operation and resolving PWR licensing issues: 
(1) A generic unassisted core cooling event occurs during large- 
break LOCAs that dominates the cooling of the core before ECC 
reflood commences and potentially eliminates the possibility of flow 
channel blockage from prepressurized fuel rod swelling. (2) The 
large-break LOCA decompression forces do not disturb the normal 
control rod gravity drop and may not structually damage the fuel 
assemblies. (3) Large-break LOCA core cooling may also be en- 
hanced by spacer grid and core counter flow delay of liquid escape 
from the core boundaries and liquid fallback from the upper 
plenum into the core region. (4) Lower fuel rod prepressurization 
may be possible in PWR fuel rods which would reduce flow chan- 
nel blockage complications during LOCA’s. (5) Uniform fuel rod 
cladding temperature indications during the large break LOCA’s do 
not confirm expectations for the fuel rod cladding temperature vari- 
ations that would inhibit development of flow channel blockages by 
ballooning of prepressurized fuel rods. 


7762 (LBL—11297) Health effects of the nuclear acci- 
dent at Three Mile Island. Fabrikant, J.I. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.; California Univ., 
San Francisco (USA). School of Medicine). May 1980. Con- 
tract W-7405-ENG-48. 24p. (CONF-8005125—1). NTIS, PC 
A02/MF AOl1. 
From Conference on environmental regulation of the nuclear 
es new decade; San Francisco, CA, USA a May 1980). 
tween March 28 and April 15, 1979 the collective dose re- 
sulting from the radioactivity released to the population living 
within a 50-mile radius of the Three Mile Island nuclear plant was 
about 2000 person-rems, less than 1% of the annual natural back- 
ground level. The average dose to a person living within 5 miles of 
the nuclear plant was less than 10% of annual background radi- 
ation. The maximum estimated radiation dose received by any one 
individual in the general population (excluding the nuclear plant 
workers) during the accident was 70 mrem. The doses received by 
the general population as a result of the accident were so small that 
there will be no detectable additional cases of cancer, developmen- 
tal abnormalities, or genetic ill-health. Three Three Mile Island nu- 
clear workers received radiation doses of about 3 to 4 rem, exceed- 
ing maximum permissible quarterly dose of 3 rem. The major health 
effect of the accident at Three Mile Island was that of a pro- 
nounced demoralizing effect on the general population in the Three 
Mile Island area, including teenagers and mothers of preschool chil- 
dren and the nuclear plant workers. However, this effect proved 
transient in all groups studied except the nuclear workers. 


7763 Nuclear safety activities of the CEC. Vinck, W.; 
Gabolde, J. Nuclear Safety (U.S.); 21: No. 5, 553-561(Sep 
1980). 
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The Commission of the European Communities (CEC) has 
engaged in various activities in the areas of nuclear safety and 
health protection in order to promote and coordinate research and 
to enhance of regulations and technological safety 
practices, rules, and standards in the Member States. A broad 
survey of these activities, mainly undertaken within the framework 
of the CEC Joint Research Center and of specialized working 
groups, is given in this article. 


7764 Some issues in the seismic 
plant facilities. Hadjian, A.H. 
Angeles, CA); Iwan, W.D. Nuclear 
572-581(Sep 1980). 

This paper summarizes the major issues discussed by an in- 
ternational ay of experts during the post-SMIRT (Structural Me- 
chanics in Reactor Technology) Seminar on Extreme Load Design 
of Nuclear Power-Plant Facilities, which was held in Berlin, Aug. 
20-21, 1979. The emphasis of the deliberations was on the state of 
the art of seismic-response calculations to predict the expected per- 
formance of structures and equipment during earthquakes. Four 
separate panels discussed issues on (1) soil-structure interaction and 
structural response, (2) modeling, materials, and boundary condi- 
tions, (3) damping in structures and equipment, and (4) fragility 
levels of equipment. The international character of the seminar was 
particularly helpful in the cross-pollination of ideas regarding the 
issues and the steps required to enhance the cause of safety of nu- 
clear plants. 


design of nuclear power- 
htel Power Corp., Los 
Safety (U.S.); 21: No. 5, 


7765 Assessment of light-water-reactor fuel damage 
during a reactivity-initiated accident. MacDonald, P.E.; Seif- 
fert, S.L.; Martinson, Z.R.; McCardell, R.K.; Owen, D.E.; 
Fukuda, S.K. (EG and G Idaho, Inc., Idaho Fails). Con- 
tract AC07-761D01570. Nuclear Safety (U.S.); 21: No. 5, 
582-602(Sep 1980). 

This article presents an assessment of damage to light-water- 
reactor fuel during a reactivity-initiated accident and comments on 
the adequacy of the present Nuclear Regulatory Commission design 
requirements. Results from early experiments in the Special Power 
Excursion Reactor Test (SPERT) are reviewed and compared with 
results from recent computer simulations and Power Burst Facility 
tests. A progression of fuel-rod and cladding damage events is pre- 
sented. High-strain-rate deformation of relatively cool irradiated 
cladding early in the transient can result in fracture at a radial aver- 
age peak fuel enthalpy of ~ 140 cal/g UO. Volume expansion of 
previously irradiated fuel on melting can cause deformation and 
rupture of the cladding and coolant channel blockage at higher 
peak enthalpies. When cladding temperatures reach values near the 
melting point, variations in coolant conditions around and along the 
rod cause thickening and thinning of the cladding. The regions of 
cladding wall thinning are subsequently oxidized to brittle oxygen- 
stabilized alpha Zircaloy and zirconium dioxide and fracture during 
quenching when the radial average peak fuel enthalpy is 250 cal/g 
UO, or above. The mode of rod failure is strongly affected by pre- 
vious irradiation and peak fuel enthalpy. 


containment leakage integrity: availability 
a review of failure experience. Weinstein, M.B. Nuclear 
Safety (U.S.); 21: No. 5, 618-632(Sep 1980). 

Leakage-rate testing and failure experience on primary reac- 
tor containment systems have been reviewed to determine (1) over- 
all availability of leakage integrity; (2) variation in availability of 
leakage integrity with year, age of plant, and type of plant; (3) 
trends in failure magnitudes; and (4) causes of failures. Leakage-rate 
testing is important, since leakage rates in excess of the maximum 
allowed by Technical Specification requirements could result in off- 
site exposures above those specified by regulations for core-damage 
accidents. The availability of leakage integrity is low (possibly ~ 
85%) but is showing some improvement since the amount of leak- 
age by which tests fail has been decreasing. Leakage-rate testing 
practices, standards, and regulatory requirements are also reviewed 
as are leakage monitoring and mitigating systems. Recommenda- 
tions for increasing availability and testing program efficacy are of- 
fered. 102 references, 2 figures, 5 tables. 


7767 EPRI nuclear safety and analysis research pro- 
gram. Loewenstein, W.B.; Adamantiades, A.G. in 
Safety (U.S.); 21: No. 4, 435-450(Jul 1980). 
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The motivations, objectives, structure, and current status of 
the Electric Power Research Institute (EPRI) nuclear safety and 
analysis research program are presented. By using established ex- 
perimental and analytical techniques and develping new ones, the 
program aims at providing a better understanding of phenomena 
and behavior in nuclear power plants. This enhanced capability for 
understanding and prediction leads not only to a quantification of 
the margin of safety but also to ways of improving the availability, 
productivity, and hence the economics of nuclear plants. The activ- 
ities of the program, which span many scientific disciplines, are in- 
tegrated into program and subprogram areas: loss-of-coolant acci- 
dents and emergency core-cooling systems; light-water-reactor 
(LWR) system behavior; structural integrity; probabilistic analysis 
and application; reactor performance; steam generator technology; 
liquid-metal fast breeder reactor; and advanced systems. Major 
recent accomplishments and current emphasis are presented. 


Control of on nuclear safety. Siddall, E. 
Nuclear Safety (U.S.); 21: No. 4, 451-460(Jul 1980). 

Nuclear safety is reviewed in relation to safety in the com- 
munity as a whole. A method is proposed which points to an opti- 
mum expenditure on nuclear safety measures as opposed to the 
present open-ended situation. At this optimum point the cost of 
saving extra lives in the nuclear field is equal to the cost of saving 
extra lives in other activities in the community. The method re- 
quires that the present level of safety be estimated, and this is done 
by relating the work of Rasmussen, Farmer and Beattie; and the 
recent German study to the actual record of accidents. The analysis 
indicates that present expenditures on reactor safety are far in 
excess of the optimum. An even more striking conclusion is 
reached when the possibile effect of the wealth-generated by the nu- 
clear industry on the general safety of the community is considered. 
The application of the theme to the Pickering Nuclear Generating 
Station is developed. 


7769 Results of the first nuclear-powered loss-of-coolant 
its in the LOFT Facility. Leach, L.P.; McPherson, 


experimen 
G.D. Nuclear Safety (U.S.); 21: No. 4, 461-468(Jul 1980). 
Results from three loss of coolant experiments in the Loss of 
Fluid Test facility with the nuclear core at selected power levels 
are described. Emphasis is placed on the thermal hydraulic behav- 
ior which led to an unexpected rewetting, or early cooling, of the 
fuel rods prior to the action of the emergency core-cooling system. 
Phenomena important to the observed behavior are described. 


Human: key factor in nuclear safety. en, E.W. 
e National Lab., TN). Nuclear Safety (U.S.); 21: 
oy 4, (Oak, Riage Nat 1980). 

On December 2-7, 1979, the Institute of Electrical and Elec- 
tronics Engineers, Inc. (IEEE), the Nuclear Reguatory Commis- 
sion, and the Brookhaven National Laboratory sponsored an inter- 
disciplinary, international workshop titled, 1979 IEEE Standards 
Workshop on Human Factors and Nuclear Safety at Myrtle Beach, 
SC. The objective of the workshop was to establish the basis for 
developing sound technical standards in this area. As such, the 
workshop treated various approaches to human actions evaluation, 
performed a constructive critique of the state of the art of human 
error analysis, and considered techniques for estimating human fail- 
ure rates. The immediate benefit from this first-of-a-kind workshop 
will be the published proceedings, a message to the industry. 


7771 ted transients without scram. Lellouche, 
G.S. Nuclear Safety (U.S.); 21: No. 4, 469-479(Jul 1980). 

This article discusses in various degrees of depth the publica- 
tions WASH-1270, WASH-1400, and NUREG-0460, and has as its 
purpose a description of the technical work done by Electric 
Power Research Institute (EPRI) personnel and its contractors on 
the subject of anticipated transients without scram (ATWS). It 
demonstrates the close relation between the probability of scram 
failure derived from historical scram data and that derived from the 
use of component data in a model of a system (the so-called synthe- 
sis method), such as was done in WASH-1400. The inherent conser- 
vatism of these models is demonstrated by showing that they pre- 
dict significantly more events than have in fact occurred and that 
such models still predict scram failure probabilities low enough to 
make ATWS an insignificant contributor to accident risk. 


ERA VOL. 6, NO. 6 / 1040 


7772 Effects of piping restraints on piping integrity 

(Ss , 1980. Mallett, R.H.; Meyer, R.A.; Mello, 

Corp, Madison. Pa). pp vp of ASME century 2 emer =a 
a). pp vp o century 

technology conference. Au-Yang, M.K. vag pie 

NY; American Society Mechanical Engineers (1 

From ASME century 2 emerging ovata  —- 
San Francisco, CA, USA (10 Aug 1980). 

This conference contains 20 papers, all of which are ab- 
stracted separately. The principal topic addressed is the interaction 
between pipes and pipe clamps. Pipe clamps which grasp the pipe 
are commonly used to provide the points of attachment that sup- 
port and restrain piping systems. Usually, the stress and flexibility 
effects of pipe clamps are not considered explicitly in the piping re- 
sponse and stress analyses. One of the conclusions readily inferred 
from the investigations reported herein is that flexibility effects are 
important for LWR piping, and both flexibility and stress effects 
are important for LMFBR piping. 


7773 Seismic analysis of piping with nonlinear supports. 
Barta, D.A.; Huang, S.N.; Severud, L.K. (Westinghouse 
Hanford Co, Richland, Wash). pp 5-25 of ASME century 2 
emerging technology conference. Au-Yang, M.K. (ed.). 

(198 _— NY; American Society Mechanical Engineers 
1980). 

From ASME century 2 emerging technology conference; 
San Francisco, CA, USA (10 Aug 1980). 

The modeling and results of nonlinear time-history seismic 
analyses for three sizes of pipelines restrained by mechanical snub- 
bers are presented. Numerous parametric analyses were conducted 
to obtain sensitivity information which identifies relative impor- 
tance of the model and analysis ingredients. Special considerations 
for modeling the pipe clamps and the mechanical snubbers based on 
experimental characterization data are discussed. 8 refs. 


7774 Experimental and analytical modeling of LWR 
safety experiments, presented at the National Heat Transfer 
conference, 19th, 1980. Hochreiter, L.E.; Sozzi, G.L. (eds.). 
New York, NY; American Society of Mechanical Engineers 
(1980). 138p. (CONF-800723—). 
From 19. national heat transfer conference; Orlando, FL, 
USA (27 Jul 1980). 
This conference contains 15 papers, all of which are ab- 
stracted separately. The papers presented in these sessions describe 
the current state of technology in light water reactor safety and 
present new models, methods, and ideas on modeling two-phase 
flow. Papers describing the best estimate safety analysis codes are 
presented. In addition, progress on understanding reflood heat 
transfer is also included with works from the United States, Federal 
Republic of Germany, and Japan. 


7775 COBRA-TF: a three-field two-fluid model for reac- 
tor safety analysis. Thurgood, M.J.; Kelly, J.M.; Basehore, 
K.L.; George, T.L. (Battelle, Pac Northwest Lab, Richland, 
Wash). WR wheiy 1-39 of Experimental and analytical mod - 
ety experiments, presented at the national 

je conference, 19th, 1980. Hochreiter, L.E.; Sozzi, 
G.L. (eds.). New York, NY; American Society of Mechani- 
cal Engineers (1980). 

From 19. national heat transfer conference; Orlando, FL, 


USA (27 Jul —- 
COB , a three-dimensional, three-field, two-fluid ther- 
mal-hydraulic computer program is being developed at Pacific 


quench front during reflood. A general description of the code 
as is its prediction of a reflood ex- 
Japanese Slab Core Test Facility. 25 refs. 


to the accident at 
Lae NM) en Tet of Bein OR Ay a 
mg 73-80 of Experimental and analytical 
eed safety experiments, presented at the na- 
Howal be hy nae conference, 19th, 1980. Hochreiter, L.E.; 
Sozzi, G.L. (eds.). New York, NY; American Society of 
Mechanical Engineers (1980). 
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From 19. national heat transfer conference; Orlando, FL, 


USA (27 Jul 1980). 

The Three Mile Island (TMI) nuclear plant was modeled 
using the Transient Reactor Analysis Code (TRAC) and a prelimi- 
nary calculation, which simulated the initial part of the accident 
that occurred on March 28, 1979, was performed. The purpose of 
this calculation was to provide a better understanding of the system 
thermal-hydraulic and core thermal-mechanical response during the 
first 3 hours and to evaluate how well the TRAC calculation com- 
pared to the overall accident scenario and measured system param- 
eters. 8 refs. 


7777 Countercurrent steam condensation and its applica- 
tion to ECC penetration. Segev, A.; Flanigan, L.J.; Kurth, 
R.P.; Collier, R.P. (Battelle, Columbus Lab, Ohio). pp 101- 
108 of Experimental and analytical modeling of LWR safety 
experiments, presented at the national heat transfer confer- 
ence, 19th, 1980. Hochreiter, L.E.; Sozzi, G.L. (eds.). New 
(1980). NY; American Society of Mechanical Engineers 

From 19. national heat transfer conference; Orlando, FL, 
USA (27 Jul 1980). 

An experimental study of steam condensation on subcooled 
liquid films in countercurrent flow has been conducted in a small 
inclined test apparatus having a rectangular cross section. It was 
found that the Nusselt number depends significantly on steam and 
liquid Reynolds numbers and on the liquid Prandtl number when 
no bypass occurs. In the bypass region the Nusselt number drops 
sharply due to the strong effects of the reduced liquid flow rate. 13 
refs. 


7778 Assessment of engineering techniques for reducing 
occupational radiation exposure at operating nuclear power 
plants. Washington, DC; Atomic Industrial Forum, Inc. 
(1980). 39p. 

This study evaluates engineering modifications in terms of 
the operation and maintenance of light waer reactors of the type 
and vintage currently being operated in the United States. Both 
BWR modifications and PWR modifications are discussed. It con- 
firms the belief that the occupational dose cannot be reduced to 
zero. The study also supports the belief that there are diminishing 
returns in the total dose reduction that can be achieved in an oper- 
ating plant. Additional radiation exposure is incurred as existing 
plant systems are modified which can offset some of the dose re- 
duction achieved by these modifications. The information in this 
report is based upon current regulatory exposure limits for individ- 
uals. The actual cost to implement the modifications and the cost- 
effectiveness of each are not sufficiently accurate for cost benefit 
analyses. 


7779 Effect of artificial surface roughness on the rewet- 
ting of a fuel rod from above the Leidenfrost temperature. 
Hsu, S.S.; Knoebel, D.H. Ho Tzu K'o Hsueh (Taiwan); 16: 
No. 3, 121- -128(Sep 1979). 

Data are presented for rewetting velocities for 4 different 
surface roughness patterns. Rewetting velocities increased from 22 
to 69% over the smooth surface values with groove depths of 0.3 
mm to 0.6 mm. The variation of the rewetting velocity with spray 
flow rate, subcooling and initial wall temperature is presented. 


7780 Nuclear reactor dry containment analysis. Liao, 
pe Chen, Y.B. (Institute of Nuclear Energy Research, 

, Taiwan). Ho Tzu K'o Hsueh (Taiwan); 16: No. 2, 
718 (Jun 1979). (In English and Chinese). 

CONTERIPT-LT ABS code was used to analyze the pressure 
and temperature responses after a LOCA in the PWR dry contain- 
ment building of Taipower’s Third, nuclear power plant. The as- 
sumed design basis accident was the double-ended pipe rupture in 
the pump suction side. The blowdown and post-blowdown mass 
and energy addition rate were obtained from PSAR. The predic- 
tions are in good agreement with those shown in the PSAR. The 
analysis also provides quantitative information on the sensitivity of 
input parameters for use in the pressure predictions of reactor con- 
tainment. The results show the importance of containment free 
volume, heat sink surface area, condensing heat transfer coefficient, 
and mass of air inside of the containment on the containment pres- 
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sure responses. Also, the results show that the containment safety 
systems are required to operate after blowdown to limit the pres- 
sure to a value below the design pressure. 9 figures, 1 table. 
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7781 (DOE/ET/29232—T1(Vol.2)) 
energy storage: design and site development “Zot 3 Char 
paracbeedgmal yn aedayee draft, Task 2: Volume 2 of 3. 
acterize and explore potential sites and prepare ae = 
development plan. (Sargent and Lundy, Chicago, IL (USA)). 
Dec 1980. Contract AC02- 78ET 29232. 43lp. NTIS, PC 
A19/MF AO1. 

The characteristics of sites in Indiana and Illinois which are 
being investigated as potential sites for compressed air energy stor- 
age power plants are documented. These characteristics include 
geological considerations, economic factors, and environmental 
considerations. Extensive data are presented for 14 specific sites and 
a relative rating on the desirability of each site is derived. (LCL) 


(DOE/ET/29232—T1(Vol.3)) Characterize and ex- 
research and 


Compressed air 


plan (site 
report. (Sargent and Lundy, Chicago, = (USA)). Dec 1980. 
Contract AC02-78ET29232. 202p. S, PC A10/MF AOl1. 
A specific research and development plan to investigate the 
behavior and suitability of aquifers as compressed air energy stor- 
age (CAES) sites is presented. The proposed effort will evaluate 
present uncertainties in the performance of the under; energy 
storage subsystem and its impact on above ground plant design and 
cost. The project is planned to provide the utility industry with a 
quantitative basis for confidence that financial commitment to a 
demonstration plant and subsequent expansion is justified and poses 
acceptable risks. Activities in Phase II of a 5-phase overall CAES 
development program are reported. Information is included on the 
development of field testing specifications and schedules; selection 
of specific site for the conceptual design; development plan and 
schedule for the media site; development of analytical models of 
aquifer airflow; and well drilling requirements. As a result of these 
studies 14 sites in Illinois and Indiana were evaluated, 7 were 
ranked for suitability for CAES, and 4 were selected for possible 
use in the field testing program. Test procedures, the 
models and drilling requirments were developed. (LCL) 


(DOE/ET/29232—T2) 


(Publi f Indiana, Inc., 
Plainfield (USA). Oct 1980. Contract AC02-78ET29232. 
390p. NTIS, PC A17/MF AOl. 

Compressed air energy storage (CAES) has been identified 
as one of the principal new energy storage technologies worthy of 
further research and development. The CAES system stores me- 
chanical energy in the form of compressed air during off-peak 
hours, using power supplied by a large, high-efficiency baseload 


power plant. At times of high el demand, the compressed 
air is drawn from storage and is heated in a combustor by the burn- 
ing of fuel oil, after which the air is expanded in a turbine. In this 
manner, essentially all of the turbine output can be applied to the 
generation of electricity, unlike a conventional gas turbine which 
expends approximately two-thirds of the turbine shaft power 
driving the air compressor. The separation of the compression 
generation modes in the CAES system results in increased net 
eration and greater premium fuel economy. The use of CAES 
tems to meet the utilities’ high electrical demand ts is 
particularly attractive in view of the reduced availability of premi 
um fuels such as oil and natural gas. This volume documents 
Task 1 work performed in establishing facility design criteria for 
CAES system with aquifer storage. Information is : 
termination of initial design bases; preliminary 

CAES system; development of data for site-specific 

CAES system; detailed analysis of the CAES system 

lected heat cycles; CAES power plant design; and 
analysis of CAES. 
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7784 Bi-directional axial flow blower for pump-storage 
hydrogenerators. Butler, J.M. (to Westinghouse Electric 
—— US Patent 4,219,746. 26 Aug 1980. Filed date 13 Sep 
1978. vp. 


Axial flow blowers are described cooling the rotatable field 
winding on synchronous dynamoelectric machines. An axial flow 
blower is provided on each axial end of the dynamoelectric ma- 
chine. Each blower includes an inboard and an outboard section. 
Each section is capable of forcing a gas coolant through interpolar 
spaces which separate the poles on synchronous motors and gener- 
ators. A flow guide is arranged in each interpolar space to direct 
the gas coolant against the adjacent field winding. One inboard sec- 
tion causes axial flow of the gas coolant through the interpolar 
spaces when the shaft of the dynamoelectric machine is rotated in a 
first direction and the other inboard section causes axial flow of the 
gas coolant in the opposite direction when the shaft is rotated in 
the second direction. The inboard sections are so designed that 
when they are rotating in their non-blowing direction of rotation, 
they extract minimum total pressure from the axially-propelled gas 
coolant forced towards them by the other inboard section and both 
outboard sections. The outboard sections provide axial flow of gas 
coolant through the interpolar spaces during both rotational direc- 
tions of the shaft. Changing rotational direction in applications such 
as pump storage hydrogenerators requires such bi-directional axial 
flow blowers. 


7785 Coordination of pumped storage stations with the 
integrated electric power system. Meliopoulos, A.P.; Skordi- 
lis, N. (Georgia Inst. of Tech., Atlanta). pp 127-131 of Con- 
trol of power systems. New York, NY; Institute of Electri- 
cal and Electronics Engineers, Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

ped storage stations are examined as a tool for electric 

load management in the utility side. The problem of coordinating 
pumped storage plants with an integrated electric power system in 
order to maximize economic benefits is formulated as a two level 
optimization procedure. At the first level, a linear programming 
model is used to optimize the operation of storage plants for a 
period of one day with assumed terminal conditions, (level of 
energy stored, plant head, etc.) At the second level, a gradient 
method is employed to optimize terminal conditions for each day in 
a long operating period. The method is efficient and useful for op- 
erating planning as well as for long term expansion planning of 
electric power systems. Economic benefits resulting from optimal 
operation of pumped storage stations are demonstrated on a realis- 
tic 12,000 MW system. 


2506 Thermal 


REFER ALSO TO CITATION(S) 7362, 7416, 7579, 7580, 7581, 7584, 7585, 
7586, 7587, 7588, 7589, 7590, 7591, 7592, 7593, 7594, 7595, 7596, 7598, 7599, 
7600, 7601, 7602, 7603, 8071 


7786 (LBL—10441) Aquifer thermal energy storage: a 
survey. Tsang, C.F.; Hopkins, D.; Hellstroem, G. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jan 1980. 
Contract W-7405-ENG-48. 49p. NTIS, PC A03/MF AOl1. 
The disparity between energy production and demand in 
many power plants has led to increased research on the long-term 
large-scale storage of thermal energy in aquifers. Field experiments 
have been conducted in Switzerland, France, the United States, 
Japan, and the People’s Republic of China to study various techni- 
cal aspects of aquifer storage of both hot and cold water. Further- 
more, feasibility studies now in progress include technical, econom- 
ic, and environmental analyses, regional exploration to locate favor- 
able storage sites, and evaluation and design of pilot plants. Several 
theoretical and modeling studies are also under way. Among the 
topics being studied using numerical models are fluid and heat flow, 
dispersion, land subsidence or uplift, the efficiency of different in- 
jection/withdrawal schemes, buoyancy tilting, numerical dispersion, 
the use of compensation wells to counter regional flow, steam in- 
jection, and storage in narrow glacial deposits of high permeability. 
Experiments to date illustrate the need for further research and de- 
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velopment to ensure successful implementation of an aquifer storage 
system. Some of the areas identified for further research include 
shape and location of the hydrodynamic and thermal fronts, choice 
of appropriate aquifers, thermal dispersion, possibility of land subsi- 
dence or uplift, thermal pollution, water chemistry, wellbore plug- 
ging and heat exchange efficiency, and control of corrosion. 


7787 (PNL—3625) Preliminary survey and evaluation of 
er thermal energy storage concepts for seasonal stor- 
age. Blahnik, D.E. Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). Nov 1980. Contract AC06-76RL.01830. 
106p. NTIS, PC A06/MF AO1. 

Thermal energy storage enables the capture and retention of 
heat energy (or cold) during one time period for use during an- 
other. Seasonal thermal energy storage (STES) involves a period of 
months between the input and recovery of energy. The purpose of 
this study was to make a preliminary investigation and evaluation 
of potential nonaquifer STES systems. Current literature was sur- 
veyed to determine the state of the art of thermal energy storage 
(TES) systems such as hot water pond storage, hot rock storage, 
cool ice storage, and other more sophisticated concepts which 
might have potential for future STES programs. The main energy 
sources for TES principally waste heat, and the main uses of the 
stored thermal energy, i.e., heating, cooling, and steam generation 
are described. This report reviews the development of sensible, 
latent, and thermochemical TES technologies, presents a prelimi- 
nary evaluation of the TES methods most applicable to seasonal 
storage uses, outlines preliminary conclusions drawn from the 
review of current TES literature, and recommends further research 
based on these conclusions. A bibliography of the nonaquifer STES 
literature review, and examples of 53 different TES concepts drawn 
from the literature are provided. (LCL) 


7788 Method and apparatus for low-loss storage of ther- 
mal energy and for low-loss withdrawal of the stored thermal 
energy. Hansen, U. US Patent 4,219,074. 26 Aug 1980. vp. 

A mehtod is described for low-loss thermal energy storage 
in and withdrawal from a heat accumulator connected with an 
energy source and a heat consumer in a circulatory system through 
which a heat-carrying flow medium circulates. The method consits 
of passing the flow medium through the energy source so as to 
withdraw thermal energy from the energy source and effect ab- 
sorption of the thermal energy by the flow medium, guiding the 
flow medium in respective layers within the heat accumulator in a 
direction from the center of the heat accumulator toward the pe- 
riphery thereof so as to store the thermal energy in a heat storage 
mass disposed in the heat accumulator; and guiding the flow 
medium in the layers thereof through the heat accumulator in a di- 
rection from the periphery of the heat accumulator to the center 
thereof, and passing the flow medium from the heat accumulator 
through the consumer so as to withdraw thermal energy therefrom 
and transfer it to the consumer. 


7789 Heat storage device. Laing, I. US Patent 
4,219,075. 26 Aug 1980. vp. 

In a heat storage device is described which utilizes the latent 
heat of fusion of a storage mass, the specific gravity of a heat carri- 
er liquid is sufficiently different from that of the molten storage 
mass which is substantially immiscible with the liquid, for layers to 
be formed, and the rotor of a pump or mixer is so arranged in a 
layer of the liquid that a vortex is formed, whereby a mixture of 
the molten mass and the carrier liquid is sucked up by it. The mass 
is diminuted into small spheres and the heat exchange between the 
latter and the carrier liquid is intensified. 


2509 Batteries 


7790 (ANL—80-44) Failure analysis of Mark IA lith- 
ium/iron sulfide battery. Kolba, V.M.; Battles, J.E.; Geller, 
J.D.; Gentry, K. (Argonne National Lab., IL (USA); Eagle- 
Picher Industries, Inc., Joplin, MO (USA)). Oct 1980. Con- 
tract W-31-109-ENG- 38. 119p. NTIS, PC A06/MF AO1. 
The Mark IA lithium/iron sulfide electric-vehicle battery, 
which consisted of two 20-kWh modules containing 60 cells each, 
was fabricated by Eagle-Picher Industries, Inc. and delivered to 





and localized temperatures above 1000°C. 

isting of ANL and Eagle-Picher personnel conducted a 

failure analysis as the failed module was disassembled. The 
module was also examined for purposes of comparison. The 
general conclusion was that the short circuit was initiated by elec- 


ic bridges between cells and the cell tray, or arcing 
between cells and the cell tray through the butt joints in the electri- 
cal insulation. The above two mechanisms were also believed to be 
responsible for the failure propagation. 66 figures, 11 tables. 


(EPRI-EM—1514) Battery Energy Storage Test 
second repo! 1979, 


Corp., Newark, NJ (USA)). Aug 1980. Contract 
AC02-76ET29368. 87p. NTIS, PC A05/MF AOl. 

The Battery Energy Storage Test (BEST) Facility will be a 

national center for testing and evaluating battery energy storage 


gram consists of four phases: design, construction, testing and ac- 
ceptance, and operation. This interim progress report covers a 
middle period (July 1978 to December 1979) in construction of the 
facility, in procurement of major items of operating equipment, in 
plans for testing and acceptance of the facility prior to 
its use, and also in developing the plans for testing of advanced bat- 
teries during the subsequent operating life of the facility. Approxi- 
mately one year remains to completion and acceptance. The build- 
ing is now 90% complete. The power conversion system was com- 
pleted and successfully factory tested. The station lead-acid battery 
modules were built, and the factory tests, completed. The station 
computer (monitor and control system) hardware was completed 
and software programming was begun. A startup and acceptance 
test manual was drafted. It will encompass the four-phase test pro- 
gram: factory testing, construction verification testing, operational 
testing, and testing. A Developers Users Group was 
convened several times, for the purpose of advising on the nature 
of the test programs and on compiling a Test Programs Guidelines 
document. Detail planning was also well along for test data proc- 
essing equipment and procedures. A demonstration of some online 
computer procedures was given at the annual review meeting, 
using simulated battery performance data in a data base 
ment system. Planning for the installation of a zinc chloride battery 
in 1981 in the second test bay was begun. 20 figures. 


7792 Sulfur electrode container construction and method 
of manufacture. Breiter, M.W.; Chatterji, D.; King, R.N.; 
Park, D. (to Electric Power Research Institute). US Patent 
4,219,128. 26 Aug 1980. Filed date 10 Oct 1978. vp. 

A plurality of sulfur electrode container constructions char- 
acterized by mild steel containers and discrete anticorrosive liners 
disposed within the containers and method of manufacturing each 
are described. 


7793 Vented filling plugs for electric storage cells. Tat- 
lock, E. (to Chloride Group Ltd (United Kingdom)). US 
Patent 4,219,612. 26 Aug 1980. vp. 

A vented filling plug for an electric storage cell has a vent 
path including a flame trap through which gas may enter or leave 
the cell arranged so as, in use, to communicate with the interior of 
the cell at a point above the normal electrolyte level. The flame 
trap includes a liquid trap defined by a trough and a tubular parti- 
tion, and a ceramic partition. The plug also has a filling path 
through which electrolyte may be poured into the cell arranged so 

to communicate with the interior of the cell at a point 
normal electrolyte level. The filling path includes a 
defined by a trough and a partition below the normal 


tion and is intended for general information purposes and as a con- 
venient marketing tool. Specific legal requirements, policies, and 
procedures are contained in applicable laws and regulations. Refer- 
ences are made to these laws and regulations in the guide and a list- 
ing of those considered to be of major importance are included ia 
the chapter, References and Bibliography. The chapters are enti- 
ee ee ee 
Procurement Contract and Financial Assistance Process; How 
Directorate of Procurement and Assistance Management is Or- 
; How Much We Buy; What DOE Buys (By Lead Mission 


Entropy: a new world view. Rifkin, J. New York, 

NY; a 305p. 
of thermodynamics can be stated in one tiny sen- 
tence: an th ce Ge Te ee Cae 
total entropy is continally increasing. Energy cannot be created or 
destroyed, but it can be transformed from one form to another. 
Every time it is transformed there is a penalty - a loss in the 
amount of available energy to perform work in the future. Here on 
earth there are two sources of available energy: our terrestrial stock 
and the solar flow from the sun. Economist Herman Daly explains 
the difference between the two: the terrestrial stock consists of two 
kinds of resources: those renewable on a human time scale and 


renewables are limited in total amount available. Terrestrial 
renewables are also limited in total amount available and, if exploit- 
ed to exhaustion, become just like nonrenewables...the solar source 
is practically unlimited in total amount but strictly limited in its rate 
and pattern of arrival to earth. The scientific, economic and social 
implications of these laws are developed with respect to the exhaus- 
tion of nonrenewable fuels and the exhaustion of the richer ores of 
many materials. (LTN) 


2901 Energy Analysis And Modeling 


7797 (BNL—51243) Determinacy in network models: a 
study of structure and correlation. Provan, J.S.; Kydes, A.S. 
(Brookhaven National Lab., Upton, NY (USA)). 1980. 
Contract AC02-76CHO00016. . NTIS, A03 AOl. 

The concept of determinacy measures the consistency of in- 
teraction between the operating variables or parameters of a large- 
scale model. Determinacy is first defined in a general input-output 
model, and is related to similar concepts in economics and linear 
programming. It is then applied to a particular network flow 
model. Special techniques are then developed to detect determinacy 
in this model and these techniques are applied to two special classes 
of networks to uncover the high degree of determinacy in models 
of these classes. 





modelling. Lomas, E.J. Measurement 

upersedes Transaction of the Society of Instru- 

ment Technology) (England); 13: No. 1, 12-15(Jan 1980). 
The United Kingdom Department of Energy uses a system 

for forecasting energy supply and demand as an aid to policymak- 


at particular areas of detail. A flowchart illustrates the i 
between information and data flows in the modeling system. 3 refs. 


Energy/economic/environmental (E*) family of 
po Sharp. E.G. (Mitre Corp., McLean, VA). pp 44-47 
of Modelling, planning and decision in energy systems. 
Hamza, M.H. (ed.). Anaheim, CA; Acta Press (1979). 
From International symposium on modeling, 9: 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 
A family of energy/economic/environmental *) models is 
presented as a mechanism for analyzing national policy issues. The 
family consists of three discrete models which are designed to be 
run sequentially, with the outputs of one model providing the 
inputs to the next. This structure allows the analyst to readily in- 
corporate his or her understanding of regional factors such as local 
energy prices, concerns over air quality, water availability, or atti- 
tudes towards construction of new energy facilities into national as- 
sessments of energy policies. Since several discrete models are used 
and the analyst’s judgment on regional externalities is part of the 
ing process, the E* approach has the potential for providing 
both more-comprehensive and more-meaningful coverage of 
energy-policy issues than current planning tools. This paper re- 
views the analytic framework within which energy-policy issues 
are currently addressed. The initial family of E* models is described 
with the emphasis on the data linkages and feedback that are pro- 
vided when these models are run sequentially. The ongoing 
MITRE research program with the E* family of models is present- 
ed, and opportunities for future work are outlined. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 6893, 7131, 7797, 7809, 7810, 7830, 7837, 
7838, 7900, 8188, 8504 


7800 (DOE/EIA—0206(78)) Performance profiles of 
major energy producers, 1978. ym see of Energy, 
Washington, DC (USA). Ener ormation Administra- 
tion). Dec 1980. 111p. NTIS, A06/MF AO1. 

Data for 26 major energy producing companies (coal, oil, 
gas, nuclear) for 1977 and 1978 are presented. Data were collected 
using the Financial Reporting System (FRS) reporting Form EIA- 
28 which collects disaggregated financial data on revenues and ex- 
penses, assets and liabilities, and sources and uses of funds. Follow- 
ing the introductory chapter, Chapter 2 reviews the overall corpo- 
rate financial performance and the 26 FRS companies are compared 
with the other major industrial companies. Chapter 3, the financial 
review shifts from the corporate level to specific lines-of-business. 
Differences in relative commitment and profitability associated with 
alternative lines of corporate activity are examined. Chapter 4 ex- 
tends the analysis by examining subgroups of FRS reporters in the 
line-of-business context. The size composition and international 
character of FRS companies are examined. Chapter 5 traces oil and 
gas resource development efforts in 1978. Data on resource devel- 
opment expenditures are complemented by information on reserve 
holdings, changes in reserves, and characteristics of exploration and 
development efforts. Foreign activity is compared with domestic. 
The level and composition of research and development expendi- 
tures in nonconventional energy development efforts are traced. 
Chapter 6 deals specifically with crude oil and refined product pro- 
duction and distribution. Patterns of raw material acquisition are 
examined. The composition of refined product output, the extent of 
capacity utilization, and the changing composition of investment 
are reviewed. Additional information is presented in 9 appendices. 
(MCW) 
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options. (Department 
BY, i DC (USA). Economic Regulatory 
Administration). Jul 1980. 86p. NTIS, PC A05/MF A0Ol1. 
This second report of the Fuel Oil Marketing Advisory 
Committee (FOMAC) of DOE is twofold: to update information on 
the energy needs of low-income persons and governmental response 
to such needs; and to emphasize the need for energy-conservation 
programs that may alleviate the enormous financial burden placed 
on low-income people by rising energy prices. FOMAC has contin- 
ued to develop further and refine its initial energy-conservation rec- 
ommendations. Mainly, the updated assessment document finds that 
the poor will expend at least 35% of their income directly on 
energy and will spend at least 21% of their income on household 
energy. Other economic impacts of rising energy costs on low- 
income groups are summarized. Appropriations and stipulations by 
Congress to aid the lo-income people are reviewed. After careful 
review of various program designs, FOMAC continues to support 
the income indexing/vendor line of credit approach. This design 
provides assistance to elgible households based on: energy needed, 
cost of fuel, and percentage of income. The cost of implementing 
the FOMAC design nationally would, according to estimates, range 
from $3.5 to $4.6 billion for the 1980-1981 winter heating season. A 
figure of $1.6 to $2.2 billion is being discussed in the Congress. 
Meeting the ongoing energy needs of the poor will require a coher- 
ent national policy which consists of aid in paying energy bills and 
aid in the poor’s effort to conserve energy. The report seeks to pro- 
mote such policies. Needs assessment, government response, 
FOMAC model, comments on the programs, projected cost of 
1980-1981 Energy Assistance Program, need for conservation pro- 
grams, and program financing are discussed. 


(UCRL—53083) Career/life planning as a modality 
to to deal with problems of a change affecting tele- 
phone operators. Moseley, K. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Dec 1980. Contract W- 
7405-ENG-48. 86p. NTIS, PC A05/MF AOI. 


Thesis. 

This study is concerned with the design, implementation, 
and evaluations of Career/Life Planning Workshops developed spe- 
cifically for a group of telephone operators at the Lawrence Liver- 
more Laboratory. When the Laboratory planned to install techno- 
logically advanced communications equipment that could result in 
the release from their jobs of between 10 and 20 operators, the total 
staff of 35 operators were offered the opportunity to attend Career/ 
Life Planning Workshops. Twenty operators elected to participate. 
The workshops were expected to reduce the anxiety of the women 
about possible job loss and to assist them in exploring career alter- 
natives and in effectively managing their own careers. Immediately 
following the workshop series, the participants evaluated the expe- 
rience quite favorably and stated unanimously that the workshops 
at least met their expectations and were beneficial to them. One 
year after the workshops a study was conducted by mail, phone, 
and personal interview to learn what had happened to those 
women and how effective the workshops had been. This was short- 
ly after the new equipment had been installed. The majority of the 
participants expressed satisfaction and support for the workshops. 
None had to be released from their jobs although several left 
during the year. A substantial number of the women experienced 
some important changes in their lives and attributed these largely to 
the workshop program. 5 tables. 


7803 JOSCA (Joint splitting cost analysis): a model for 
ae Lig eel ag os egy Nl heat 7 Ly eee nen 
ucts. Brussels, —— um; Commission of the European Com- 
munities s (1980). 1 Jan Dn ee Wadnesea a Commu- 
nity Information Service, Washington, DC. 

Input data necessary he the model described include: 
amount of natural gas available in each area; final energy needs in 
the various areas; availablity of transformation processes expressed 
in terms of their consumptions, yields of energy products, and addi- 
tional costs; freight cost of crude oil from the origin to each area 
and freight cost of the energy products among the various areas; 
and cost of crude oil at the origin. Factors determined from the 
data input are: energy cost of the various products expressed as the 
amount of crude oil required to obtain their physical unit; crude oil 
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consumption for covering the area total needs (kg/y); total crude 
oil importation (kg/y); operating processes and their capacity (kg 
main product/y). Additional analyses resulting from the use of the 
model are summarized. An outline of the theory of joint costs is 
given. Information on the model performance and specific applica- 
tions of transport energy consumption in Italy and Great Britain 
are given in appendices. (MCW) 


7804 Energy and people: social implications of different 
energy futures. Diesendorf, M. (ed.). Canberra, Australia; 
Society for Social Responsibility in Science (A.C.T.) (1979). 
P 
The papers of this proceeding were first presented at a na- 
tional conference on Energy and People, organized by the Society 
for Social Responsibility in Science (A.C.T.) and held at the Aus- 
tralian National University, Canberra on September 7-9, 1978. 
Later, the papers were revised by the authors and edited, and 
bound in this publication. An abstract for each of the 29 papers was 
prepared for the DOE Energy Data Base (EDB); 23 of the ab- 
stracts were selected for Energy Abstracts for Policy Analysis 
(EAPA). 


7805 Long-run welfare implications of offshore energy 
development. Manuel, D.P. (Univ. of Southwestern Louisi- 
ana, Lafayette). pp 113-118 of Modelling, planning and deci- 
sion in energy systems. M.H. (ed.). Anaheim, CA; 
Acta Press (1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

Increased energy demands have heightened the search for 
offshore sources of energy. Concern over the impacts of such off- 
shore activity on coastal communities has ranged from extreme pes- 
simism to effervescent optimism. Unfortunately, discussions over 
the costs and benefits of offshore energy development usually end 
without resolving the issues. Each coastal community will be im- 
pacted differently by offshore activity. However, some generaliza- 
tions about coastal impacts can be discerned from communities that 
have become highly dependent on offshore oil and gas production 
since the beginning of this activity. Primarily an area dependent on 
agriculture and fishing prior to 1950, St. Mary parish (county), 
Louisiana, has become the center of offshore energy production in 
Louisiana. The general welfare of the community has been dramati- 
cally affected by the dependence on offshore energy and this paper 
documents these changes. This area serves as an example case 
While this paper does not examine all of the impacts of offshore 
energy activity on the general welfare of the coastal community, it 
provides an outline of long-term impacts. Indeed, in an examination 
of the long-run, many negative impacts may be concealed, having 
been recognized and corrected in the short-run. Results of this 
paper should be of inerest to policymakers in all coastal areas that 
may be impacted by offshore energy development. 


7806 Long-term implications of life-style preferences for 
energy planning. Mathur, G.P.; Alexander, P.H. (Univ. of 
Windsor, Ontario). pp 119-123 of Modelling, planning and 
decision in energy systems. Hamza, M.H. (ed.). eim, 
CA; Acta Press (1979). 
From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 
A methodol ology for determining life-style preferences held 
by a given social unit is presented. A typical planning process is 
reviewed in order to highlight the importance of integrative proc- 
esses used to arrive at final assessments. The role of life style con- 
siderations in energy planned is examined and some tentative 


models proposed. 
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7807 Description and use of the Strategic Environmental 
Assessment System (SEAS). Kalagher, R.J. (Mitre Corp., 
McLean, VA ). pp 14-17 of Modelling, planning and deci- 


sion in energy systems. Hamza, M.H. (ed.). Anaheim, CA; 
Acta Press (1979). 
From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 
The Strategic Environmental Assessment System (SEAS) is 


a computer model designed to simulate the interactions among 
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energy consumption, economic activity, and environmental pollu- 
tion in the United States. It is an analytical tool, which helps deci- 
sion makers to evaluate alternative policy options within a frame- 
work of consistent assumptions and criteria. The user provides 
input data regarding assumed future levels of energy supply, eco- 
nomic parameters, and the stringency and cost of environmental 
regulations - and the model projects the magnitude and sources of 
resulting environmental impacts. These projections can be devel- 
oped on the Federal region or state level, or can be disaggregated 
to the level of Air Quality Control Regions (AQCR) or Standard 
Metropolitan Statistical Areas (SMSA). Applied in either a compre- 
hensive, or an issue-specific mode, SEAS is best suited to answer 
questions about the economic and environmental trends resulting 
from alternative policy initiatives. The System is particularly useful 
for flagging special problems which may arise under proposed poli- 
cies, and which will require further study. 


7808 Economic environmental policy for pollution and 
regenerable natural resources. Snower, D.J. (Univ. of Mary- 
land, College Park). pp 18-21 of Modelling, planning and 
decision in energy systems. Hamza, M.H. ted. ). Anaheim, 
CA; Acta Press (1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

The paper examines the socially optimal, dynamic relations 
between pollution targets and resource-depletion targets in the con- 
text of a macroeconomic model which includes consumption, re- 
source-depletion, pollution, and pollution-treatment activities. Fur- 
thermore, the paper explores the optimal responses of these targets 
to changes in the size of the labor force, technological progress, 
and changes in policy objectives (with respect to consumption and 
pollution). 


sy Civil service for a restored environment: closing 
the energy-production-waste cycle. De Marchi Desenzani, 7 
(Univ., Pavia, Italy). pp 124-127 of eee H ted lyre omy 


decision in energy systems. Hamza, 
CA; Acta Press (1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

The institution of a compulsory civil service in Italy is pro- 
posed, as a means for the safeguard of environmental quality. The 
dynamics of the environmental degradation are examined in order 
to define the most-urgent needs and the main features of the techni- 
cal and economic intervention. The economic and human resources 
required to close the energy-production-waste cycle are considered, 
together with the general problems of Italy's staggering economy. 
Attention is given to young-people unemployment. Cheap labor, 
public money, and wide educatonal actions are found to be, at the 
same time, the restoring factors and something that the civil service 
can provide. 


7810 Computer simulation to aid impact assessment: an 
illustrative example. Roper, A.T. (Rose-Hulman Inst. of 
Tech., Terre Haute, IN). pp 180-185 of Modellin, ed 
and decision in energy systems. Hamza, M.H. fed). 
heim, CA; Acta Press (1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, peers (19 Jun 1979). 

This paper describes the use of a simple deterministic simula- 
tion model, KSIM, to assess social impacts that might proceed from 
policies designed to ensure compliance with National Ambient Air 
Quality Standards by sources in Vigo County, Indiana. The model, 
one element of a larger effort, focused on subjective factors so as to 
complement more-easily quantified aspects of the study. Seven var- 
iables partially describing county social well-being and three policy 
options proposed by the state were considered. Interrelationships 
between the variables and between those variables and the three 
policy options were developed through structured meetings with 
local stake-holder groups. The model thus incorporated local per- 
ceptions of the county and how it would be affected. The methods 
described in the paper represent one means of gathering local input 
and processing it to provide information in a uniform and systemat- 
ic format for use in policy formulation. The mutual learning experi- 
ence provided for stakeholders and decisionmakers is an important 
by-product of the process. 
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2904 Natural Resources 
REFER ALSO TO CITATION(S) 7817 


7811 Pacific Northwest River Basins Commission 
annual Vancouver, WA; Pacific Northwest River 
Basins Commission (1979). 22p. “NP 25203) 

The history, responsibilities, and accomplishments of the Pa- 
cific Northwest River Basins Commission are discussed. A blue- 
print for regional water and related resources planning was devel- 
oped. In addition to approving the final draft of the comprehensive 
plan and releasing it for a 90-day review, Commission members 
adopted a work plan aimed at implementing the tradeoffs analyses 
program. The approved work plan was divided into five major cat- 
egories for manageability and to portray several of the concerns en- 
compassed in the overall tradeoffs program. They were: a water 
use competition documentation plan explaining the contention for 
water within the Columbia River system; a drought recurrence 
analysis proposal presenting information concerning water control 
during periods of drought; a sensitivity analysis program to examine 
the nature and degrees of interaction among water users as a way 
of gauging potential effects among competitors for regional water 
resources; description of preliminary alternatives for varying levels 
of water use among the three major competitors: hydropower pro- 
duction, instream flows for fish, and irrigation diversions; and crite- 
ria development for measuring tradeoff impacts including econom- 
ic, environmental and social factors. A financial statement is includ- 
ed. 


— Research, Development, Demonstration, And 
mmercialization 


7812 (NP—25193) Program for energy research and 
technologies 1977-1980. Annual report 1979 on efficient uses 
of energy, fossil sources of primary energy, and new sources 
of energy. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Proj itung Energieforschung (PLE)). 1979. 
1401p. NTIS (US Sales Only), A99/MF AOl1. 

For the three subject subprogram areas, grants have risen 
from 270 Mio. DM in 1977, to 475 Mio. DM in 1978, up to 558 
Mio. DM in 1979. Support from the Federal Government for a 
project can range from < 50% to 100%, with industry providing 
the balance. Government and industry, together, spent more than 
10° DM in funding the grants for 1979. First, a list of supported 
projects is divided up according to the three subprograms, with 
subdivision within according to several (5 to 13) classification head- 
ings. Afterwards, the individual contracts (or grants) are collected 
under each of the three subprograms, with descriptions of the indi- 
vidual projects including the objectives; work programs; and, in 
some cases, the relationship between the projects and other spon- 
sored projects. Results of current projects are presented, and results 
of completed projects are summarized. Mention is also made of in- 
stitutions carrying out the project, important subcontractors, total 
cost of the project, and the share contributed by the Federal Gov- 
ernment. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 7000, 7004, 7005, 7800, 7820, 8245 


7813 (DOE/RG—0052) Update report on the perform- 
ance of 400 megawatt and larger nuclear and coal-fired gener- 
ating units. Performance through 1977. tg oe 
Energy, Washin, DC (USA). Economic Re 
Administration). Jan 1981. 123p. NTIS, PC A06, ‘AOL. 

Forty-seven nuclear generating units and 125 coal-fired gen- 
erating plants that have had at least one full year of commercial op- 
eration are covered in this report. Their performances are evaluated 
using the capacity factor, availability factor, equivalent availability, 
and forced outage rate. The data are arranged by state and utility. 
(DLC) 
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Nuclear wastes: a history of deferrals. » 
} Livermore Lab., CA); McKlveen, J.W. 
rence Livermore Lab., CA). Public Utilities Fortnightly 
(U.S.); 106: No. 11, 15-17(20 Nov 1980). 

The public’s insistence on safe, permanent repositories for 
nuclear wastes before its acceptance of nuclear fuel as a source of 
energy has recently forced the Federal government to give higher 
priority, direction, and momentum to the waste-management pro- 
gram. Safely handling nuclear wastes has been a principal concern 
since the early days of nuclear power, but creating a permanent 
way to dispose of them has been deferred to other national defense 
priorities. Now the waste-management program has gone beyond 
the interim storage methods depended upon in the past and the 
ee ee ae S ae 8 ae © 
media, disposal areas, and experimental projects. However, the 
staggering financial and technical resources needed to develop 
energy supplies may threaten to defer the program again. 


7815 One liners: energy questions and answers. Gill, 
D.S. (ed.). La Grange Park, IL; American Nuclear Society 
(1980). Jeon 2 (NP—25202). 

The handbook contains concise responses to many of the fre- 
quently asked questions about nuclear power. The responses are 
supported with information from referenced sources. Questions are 
answered on Three Mile Island; technical issues (safety, radiation, 
insurance, reliability, plutonium, proliferation, exports); fuel cycle 
(uranium supplies, enrichment, wastes, decommissioning, reprocess- 
ing, breeder); energy (demand, economics, environmental impacts, 
research funding); alternate energy sources (fossil fuels, geothermal, 
solar, hydroelectric, wind, ocean thermal gradient, biomass, fusion, 
energy storage); and socio-political issues. (MCW) 


2910 Conservation 


REFER ALSO TO CITATION(S) 7812, 7828, 7863, 7864, 7872, 7874, 7880, 
7883, 7894, 7910, 7946, 8518 
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— ALSO TO CITATION(S) 6842, 6913, 7804, 7837, 7838, 7900, 7932, 


7816 (DOE/TIC—11368) Regulatory restraints to Cali- 
fornia energy projects. Interim report. Part 1. (Department 
of Energy: by pany DC (USA)). 1 Jan 1980. 535p. 
NTIS, Pe ‘A23/MF A 

The California —. Commission reportedly asserts that 
recently proposed and currently implemented Federal energy and 
environmental regulations tend to thwart California energy supply 
options. The analytical boundary set for this study includes pro- 
posed utility, refinery, and oil production projects in California and 
its coastal areas, and the energy regulatory activities of Federal, 
state, and local government agencies that tend to constrain the pro- 
jects’ development. Where appropriate, in the analysis of restraints 
to energy projects, this report focuses on the legitimate issues raised 
in CEC documents. This interim report offers no solutions to the 
problems and issues discussed herein. Its purpose is to establish a 
foundation for further problem definition and ultimately for the de- 
velopment of alternative feasible solutions. Within this study scope 
this effort (Part I) identifies and profiles the number and types of 
projects or programs that are in various stages of planning to 1990 
(Prospectus); describes Federal, state, regional and local energy 
regulatory activities and the permit process for energy projects 
(Constraints); and ranks the principal restraints to proposed project 
and identifies the key issues that emerge from the analysis of the 
regulatory process for specific projects (Restraints). In Part II, 22 
appendices are presented which serve as an adjunct to the first part. 
(MCW) 


a (ORNL—5656) Future US energy 
by nonfuel mineral er, 


bE con- 
resources, E. (Oak 
are ge Ridge National Lab., TN (USA)). Dec 1980. Contract W- 
ENG-26. 114p. NTIS, PC A06/MF AOl1. 
A continuing supply of energy for the domestic scene is of 
vital concern to our nation and is determined to a significant extent 
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by the availability of sufficient nonfuel resources used in the pro- 
duction and utilization of various forms of energy. This report, 
taking a very comprehensive view, first establishes the current 
energy-related requirements for the various elements and mineral 
products. It then assesses domestic and world reserves and re- 
sources for each nonrenewable resource and determines a ranking 
of impending domestic scarcities by using resource-to-demand 
ratios. Special problems on by-products production are noted, fol- 
lowed by a discussion on import dependency. The roles of recycle 
and substitution are then assessed, and the possibilities for synthesis 
of nonelement commodities are reviewed. Detailed requirements for 
the more widely used materials in a large number of energy supply 
systems are then provided, followed by newer future requirements 
for more advanced energy systems anticipated to be in widespread 
use in the next century. Finally, the various problems associated 
with 16 elements deemed most likely to become scarce within the 
next 50 years are resummarized, and the general conclusions of this 
study are provided. 


7818 (SERI/TR—733-790(Vol.1)) Current and future in- 
dustrial energy service characterizations. Krawiec, F-.; 
Thomas, T.; Jackson, F.; Limaye, D.R.; Isser, S.; Kar- 
nofsky, K.; Davis, T.D. (Solar Energy Research Inst., 
Golden, CO (USA)). Oct 1980. Contract AC02-77CH00178. 
243p. NTIS, PC Al1/MF AOI. 

Current and future energy demands, end uses, and cost used 
to characterize typical applications and resultant services in the in- 
dustrial sector of the United States and 15 selected states are exam- 
ined. A review and evaluation of existing industrial energy data 
bases was undertaken to assess their potential for supporting SERI 
research on: (1) market suitability analysis, (2) market development, 
(3) end-use matching, (3) industrial applications case studies, and (4) 
identification of cost and performance goals for solar systems and 
typical information requirements for industrial energy end use. In 
reviewing existing industrial energy data bases, the level of detail, 
disaggregation, and primary sources of information were examined. 
The focus was on fuels and electric energy used for heat and power 
purchased by the manufacturing subsector and listed by 2-, 3-, and 
4-digit SIC, primary fuel, and end use. Projections of state level 
energy prices to 1990 are developed using the energy intensity ap- 
proach. The cffects of federal and state industrial energy conserva- 
tion programs on future industrial sector demands were assessed. 
Future end-use energy requirements were developed for each 4- 
digit SIC industry and were grouped as follows: (1) hot water, (2) 
steam (212 to 300°F, each 100°F interval from 300 to 1000°F, and 
greater than 1000°F), and (3) hot air (100°F intervals). Volume I 
details the activities performed in this effort. 


7819 Centralized vs. decentralized energy-supply strat- 
egy for industrialized countries: soft or hard energy strate- 
gies. Duering, K.; Kollmann, H.; Oesterwind, D.; Orth, D.; 
Voss, A. . (Kernforschungsanlage, Juelich, Lge pp 
64-69 of Modelling, planning and decision in energy sys- 
tems. Hamza, M.H. (ed.). Anaheim, CA; Acta Press #1979). 
(In German) 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 


7820 Energy in the 21st century and the present impli- 
cations. Gardel, A. (Ecole Polytechnique Federale, Lau- 
sanne, Switzerland). pp 76-81 of Modelling, planning and 
decision in energy systems. Hamza, M.H. (ed.). Anaheim, 
CA; Acta Press (1979). (In French) 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

Estimations of the probable evolution of the world popula- 
tion, as well as of the energy consumption per capita are presented. 
An evaluation of the future world energy consumption follows. 
Three primary energy sources will be able to cover this demand in 
the present state of technology development: fossil fuels, nuclear, 
and solar. The air pollution resulting from fuels combustion may 
limit their use to 10 to 20% of the total demand. An accelerated 
development of the solar-energy technologies will not provide 
more than 10 to 20% of the cumulated needs before the year 2050. 
An important contribution of nuclear energy seems inevitable, 
therefore, in the 21st century, with a sensible proportion of breeder 
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reactors. The probability of avoiding such a large use of nuclear 
energy very low. Strong research is immediately necessary 
on the CO, cycle and its climatic effects, solar energy use, high- 
temperature gas-cooled nuclear reactors, and the breeder reactors. 


7821 


using linked micro-simulation 
Caldwell, S.; Greene, W.; Mount, T.; Saltzman, S. (Cornell 
Univ., Ithaca, NY). pp 82-86 of Modelling, lanning and de- 
cision in energy systems. Hamza, M.H. (ed.). Anaheim, CA; 
Acta Press (1979). 
From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 
A forecasting strategy based on both a regional macro-econ- 
ometric model and a regional microsimulation model of households 
is described. The 450-equation macro-econometric model consists of 
interacting economic, demographic, and energy-demand compo- 
nents generating aggregate energy-demand forecasts for the resi- 
dential, commercial, and industrial sectors of the region. The house- 
hold microsimulation model projects forward a sample of regional 
households with energy-relevant characteristics, generates energy 
demand for each household, and then aggregates over all house- 
holds to generate total, household-sector demand. Forecasts of 
energy demand from the macro and micro models drive a model 
for evaluating time-of-day rate structures and their impact on peak- 
load demand for electricity. Forecasts from the model have been 
entered as testimony to the New York State Public Service Com- 
mission to aid in energy-planning decisions. Results from three al- 
ternative national growth scenarios are presented to show the sensi- 
tivity of regional energy-demand forecasts to assumed national eco- 
nomic growth rates. 


7822 Two global long-term energy scenarios. Schratten- 
holzer, L.; Rogner, H.H. (International Inst. for Applied 
Systems Analysis, Laxenburg, Austria). pp 87-97 of Model- 
ling, planning and decision in energy systems. Hamza, M.H. 
(ed.). Anaheim, CA; Acta Press (1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

Development and employment of new energy technologies 
are marked by long lead times. Thus, the inevitable shift of global 
energy supply away from fossil-based fuels makes long-term consid- 
erations of alternative future developments necessary. This paper 
gives a glimpse of two global scenarios of energy demand and 
supply as well as economic development from now to 2030. 


7823 Long-term energy scenarios and political implica- 
tions. Kleinpeter, M. pp 98-100 of Modelling, planning and 


decision in energy systems. Hamza, M.H ed.). Anaheim, 
CA; Acta Press (1979). 
From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 
author cites recent national and international studies 
(Workshop on Alternative Energy Strategies (WAES); Report of 
World Energy Conference (WEC)) projecting energy demand and 
supply out to 2000 and 2020, respectively. The WAES study fore- 
saw renewable energy sources contributing a few percents, the 
WEC study 10 to 15%. Mr. Kleinpeter doesn’t wish to deny the 
possible contribution of renewables, but to emphasize their slow 
penetration due to the financial and technical efforts needed. He 
feels that solution of the world energy dilemma remains for the 
next generations in developing all energy forms according to their 
potentials, but keeping in mind that coal and nuclear have an im- 
portant role. 


7824 Systematic model for the analysis of the politics of 
international energy-resource allocation. Brown-John, C.L. 
(Univ. of Windsor, Ontario). pp 101-106 of Modelling, plan- 
ning and decision in energy systems. Hamza, M.H. (ed.). 
Anaheim, CA; Acta Press (1979), 
From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 
paper presents a model outlining the components of the 
international resource- and energy-allocation system. It suggests 
that in order to provide for long-term supplies of energy, at rela- 
tively reasonable costs, and on an equitable basis to all global in- 
habitants, a form of {internationally regulated energy-market-alloca- 
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tion agency is feasible. The alternative appears to be a growing 
economic gulf between wealthier and poor nations and intense in- 


7825 LESS: Long-term Energy Simulation System pres- 
entation, application, scenarios. Patzak, R. (Kernforschung- 

sanlage, Juelich, Germany). PP 192-197 of Modellin 
ning and decision in ener, tems. Hamza, M.H. (ed.). 
Anaheim, CA; Acta Press (197 9. 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

The impossibility of applying the method of trial and error 
in energy and environment planning and the fact that the human 
brain can simultaneously treat only a very limited number of inter- 
dependent data do suggest the construction of a mathematical algo- 
rithm which can show the diverse results of alternative policies in 
advance. Another reason for applying a mathematical model of 
energy planning is the fact that the recent past has very distinctly 
shown the necessity of an interdisciplinary thinking. It is inherent 
to the methods of applied systems analysis that all facets of a given 
problem are considered, thus reducing the probability of omitting a 
vital aspect of it. In this context particularly, the embedding of the 
energy system into the social environment should be stressed where 
technically feasible solutions of the energy problem were discarded 
by public non-acceptance. The above reflection are briefing the un- 
derlying philosophy of a dynamic simulation model which was set 
up by the system analysis group Systemforschung und Technolo- 
gische Entwicklung (STE) of the Kernforschungsanlage Juelich 
within the project Systems Analysis and Modelling in the Energy 
Sector of the European Communities (EC). The main objective of 
this model is to provide a decision aid for energy planners and poli- 
ticians to find reasonable long-term strategies for developing the 
energy supply system and for reducing the energy demand or for 
changing the structure of the demand. 


7826 Expected-value versus mini-max decisions ; 
energy development. Duckstein, L.; Davis, D.; age 
(Univ. of Arizona, Tucson). pp 203-208 of Modellin ne 
ning and decision in energy systems. Hamza, M. pay. 
Anaheim, CA; Acta Press 1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland a9 Jun *1079). 

Decisions concerning selection of a new energy source when 
demand grows or a present source is depleted must be made in the 
presence of various uncertainties concerning the state of nature. 
This decision-making problem can be approached from either an 
expected value or a mini-max viewpoint; the latter viewpoint can 
involve either an absolute or expected mini-max. Several examples 
are used throughout the study to illustrate these alternatives. For- 
mally, a decision problem includes a decision or action space (for 
example, conversion to various degrees), a state space (for example, 
relative prices of oil and coal, availability of oil), a reward or loss 
space (for example, monetary and social losses due to wrong deci- 
sions) and probability distributions mapped on the state space (for 
example, probability of a certain oil price and availability); the deci- 
sion maker may choose such a probability distribution according to 
an expected value (or Bayes) viewpoint or a mini-max viewpoint. 


7827 Quantitative framework for incorporating constitu- 
ent perceptions in government energy development decision 
arrish, D.A.; Rust, C.L.; Walker, W.W. (Booz, 

Allen and Hamilton, inc., Bethesda, MD). pp 209-214 of 
Modelling, planning and decision i in energy systems. Hamza, 
M.H. (ed ed. Anaheim, CA; Acta Press (1979), 

From International symposium on new planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

Decision making regarding energy development should in- 
clude consideration of interest-group perceptions and reactions to 
development options. The systematic treatment of such reactions 
has been limited due to the difficulty in anticipating the broad 
range of options confronting the decision maker. Pilot research was 
conducted to develop and test a methodology for systematically 
measuring constituent reactions to energy development and to fur- 
ther develop a framework for incorporating this information in the 
decision-making process. This pilot study focused on oil shale de- 
velopment in Colorado and its results indicated the feasibility and 
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utility of such an approach to the measurement of constituent per- 


Conceptual energy-demand model keyed to invest- 
for using energy more effectiv ‘Modelling J.H. 8 a 

es agp oa pp tg He Bog + pes 
‘gy systems. Hamza, M.H. (ed.). Ana- 

OCA ae Pe £21979). 

From + spe symposium on modeling, planning, and 
one S in hae ; Montreux, Switzerland (19 Jun 1979). 
investments may be classified into two cate- 


of capacity, is employed for energy using investments with the 
measure now referring to power saved. It is shown that energy for 
new needs may most economically be realized through investments 
for more-effective energy utilization. A state variable, energy- 
saving investments, is introduced and then shown to account for 
the energy intensiveness of an economy. An invest 

energy model, patterned after Leontief's dynamic input-output eco- 
nomic model with an investment matrix to complement the familiar 
interindustry coefficient matrix is developed. Interindustry coeffi- 
cients, in particular those for energy inputs, are shown to depend 
on the stock of capital investments. 


2930 Policy, Legislation, And Regulation 


7829 (DOE/AD—0010/13) Selected DOE headquarters 

ene October 1979. ent of Energy, Wash- 
on, DC (USA). Energy Library). Jan 1981. 96p. NTIS, 
A05/MF AOl1. 

The publication provides cumulative listings of and an index 
to DOE headquarters publications issued since October 1979. Publi- 
cations issued during October 1977 to September 1979 are covered 
in DOE/AD-0010/6. Publications from 26 headquarters offices are 
presented and consist of three types: publications dealing mainly 
with program and policy that are attributed to and issued by head- 
quarters organizations; reports prepared by contractors (and pub- 
lished by DOE) to describe research and development work they 
have performed for the Department under 01-type contracts; and 
environmental development plans, impact statements, and readiness 
documents. Availability of the documents is described. 


7830 Significance of a Supreme Court Free Speech Deci- 
sion. Carlson, T.J. Public Utilities Fortnightly (U.S.); 106: No. 
12, 51-52(4 Dec 1980). 

An interpretation of two Supreme Court decisions printed in 
the August 14 issue is chalienged on the grounds that it ignores the 
reaffirmation of basic policy and takes too narrow a view of the 
legal issues. The decisions in favor of the Central Hudson Gas and 
Electric Corp. and the Consolidated Edison Co. against the New 
York Public Service Commission are in the US tradition of free en- 
terprise. The utilities sought a reversal of a promotional advertising 
ban which changed the balance of regulation by preventing the 
utilities from operating as a business. The utilities’ challenge is con- 
sistent with efforts to conserve energy and develop alternate power 
sources. The decision extends a trend toward granting First 
Amendment rights to regulated monopolies. (DCK) 


7831 Time for right decisions. Schmid, H.L. (Depart- 
ment of Energy and Transports, Berne, yee a. he = 
of eens: planning and decision in ener coy a 
(ed.). Anaheim, CA; Acta Press (1979). 

From International symposium on modeling, planning, and 
decision in energy s Montreux, Switzerland (19 Jun +: 

Tas com ote & back ond ths cation box GS ted fa the 
chun son dexten tak icae & heats cine un 
look promising in the long term. Developments since 1973 are re- 
viewed. Four energy policy constraints are discussed: the fight 
against oil price increases; priority of short-term actions over long- 
term policies; priority of supply over conservation; and priority of 
nuclear energy research and development. It is concluded that it is 
not sufficient, today, to establish energy plans and concepts; it is 
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necessary that energy-policy decisions be taken. It is neither suffi- 
cient to ask for energy policy decisions; it is essential that the right 
decisions be taken; this is the task of energy modeling and energy 
planning. 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 6817, 6842, 6867, 6893, 6894, 6913, 6914, 
6918, 6918, 6924, 6925, 6925, 6939, 6943, 6978, 7692, 7800, 7800, 7800, 7812, 
7820, 7827, 8188, 8274 


7832 (DOE/RA/12301—T1) Comparative analysis of 
coal use options for reducing the dependence of utilities on 
imported oil. Eggers, A.J. Jr. (RANN, Inc., Palo Alto, CA 
(USA)). 3 Jan 1980. Contract AC01-79RA12301. 54p. 
NTIS, PC A04/MF AO1. 

The President and the Congress are finalizing National 
Goals to reduce the Nation’s dependence on imported oil. A key 
element of these goals is the conversion of utilities from oil-fired to 
coal-fired to yield an import reduction of 0.75 MBD by 1990. Since 
these utilities already exist at fixed locations, this element of the 
National Goals has the focus of Appolo, Polaris, Minuteman and 
other major successful programs. It is indicated, therefore, that the 
program development and management techniques employed in 
these programs may have useful application to the utility conver- 
sion program. These techniques include comparative systems and 
mission mode analysis, and the application of these techniques to 
the utility conversion program is discussed. It is observed that the 
conversions of coal-capable utilities will most likely be achieved in 
the first half of the next decade, while those for non coal-capable 
utilities will likely occur in the latter half of the next decade. It is 
suggested that DOE/RA initiate an in-house task force effort to 
make a comparative analysis of conversion alternatives to meet this 
goal. This analysis is discussed in some detail and it should consider 
the coal delivery as well as the conversion elements of the overall 
coal use system with a view to focusing on problems which must 
be addressed, and discarding those which are of no consequence to 
meeting the National Goal. 


7833 (USGS-OFR—80-1028) Outer Continental Shelf 
oil and gas activities in the Gulf of Alaska (including Lower 
Cook Init) and their onshore impacts: a summary report, Sep- 
tember 1980. Jackson, J.B.; Dorrier, R.T. (Rogers, Golden 
and Halpern, Inc., Reston, VA (USA)). 1980. 84p. US Go- 
logical Survey, Reston, VA. 

The search for oil and gas on the Outer Continental Shelf 
(OCS) in the Gulf of Alaska subregion of the Alaska leasing region 
began in 1967, when geophysical surveys of the area were initiated. 
Two lease sales have been held in the subregion. Lease Sale 39, for 
the Northern Gulf of Alaska, was held on April 13, 1976, and re- 
sulted in the leasing of 76 tracts. Lease Sale CI, for Lower Cook 
Inlet, was held on October 27, 1977, and resulted in the leasing of 
87 tracts. Exploratory drilling on the tracts leased in Sale 39 began 
in September 1976, and exploratory drilling on tracts leased in Sale 
CI began in July 1978. Commercial amounts of hydrocarbons have 
not been found in any of the wells drilled in either sale area. Seven- 
ty-four of the leases issued in the Northern Gulf of Alaska have 
been relinquished. As of June 1980, exploratory drilling in both 
areas had ceased, and none was planned for the near future. The 
next lease sale in the Gulf of Alaska, Sale 55, is scheduled for Octo- 
ber 1980. Lease Sale 60 (Lower Cook Inlet and Shelikof Strait) is 
scheduled for September 1981, and Lease Sale 61 (OCS off Kodiak 
Island) is scheduled for April 1983. Sale 60 will be coordinated 
with a State lease sale in adjacent State-owned waters. The most 
recent estimates (June 1980) by the US Geological Survey of 
risked, economically recoverable resources for the 2 tracts current- 
ly under lease in the Northern Gulf of Alaska are negligible. For 
the 87 tracts currently under lease in Lower Cook Inlet, the USGS 
has produced risked, economically recoverable resource estimates 
of 35 million barrels of oil ana 26 billion cubic feet of gas. These 
resource estimates for the leased tracts in both areas are short of 
commercially producible amounts. Onshore impacts from OCS ex- 
ploration have been minimal. Two communities - Yakutat and 
Seward - served as support bases for the Northern Gulf of Alaska. 


29 ENERGY PLANNING AND POLICY 
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Government synfuels organizations. Cooke, C.E. 
pp pp 1I- 20 of Synfuels industry development. Hill, R.F. (ed.). 
ashington, DC; Government Institutes, Inc. (1980). 

From Synfuels industry development seminar; Washington, 
DC, USA (28 Feb 1980). 

The purpose of this article is to outline the hierarchical 
structure and the reporting relationships within the Federal govern- 
ment involved in synfuels, i.e., to provide a roadmap through the 
Federal establishment which is now dealing with the synfuels ques- 
tion. The organizations within the Department of Energy involved 
in development and promotion of the synfuels industry is reviewed 
as well as the pending legislation which will significantly modify 
these organizations if it is passed. This presentation will hopefully 
give some background and perspective on these programs. The at- 
tached organizational charts are based for the most part on organi- 
zations which are in place at the present time pending approval by 
the DOE Under Secretary. 


7835 DOE coal conversion program overview. Passman, 
R. pp 21-26 of Synfuels industry development. Hill, R.F. 
(ed.). Washington, DC; Government Institutes Inc. (1980). 

From Synfuels industry development seminar; Washington, 
DC, USA (28 Feb 1980). 


7836 Federal S 
ment of Ener 
industry deve opment. , RF. (ed.). 
Government Institutes Inc. (1980). 

From Synfuels industry development seminar; Washington, 
DC, USA (28 Feb 1980). 

Government's role in developing a Synthetic Fuels Industry 
is explained. The role of the Department of Energy in implement- 
ing President Carter's energy policy is described. Because it is un- 
likely that synfuel will be competitive with imported petroleum for 
the next several years, it is unlikely that private industry would un- 
dertake major synthetic fuel projects on its own. DOE's major re- 
sponsibilities include: accelerating the rate at which new energy 
products are available to consumers; hastening informed consumer 
participation in decisions among alternatives; establishing priorities 
for the development of needed energy technologies; accomplishing 
the actions which are constrained by minimizing government inter- 
vention and government expenditures; and fostering competition in 
the energy sector to ensure entrance of participants into the mar- 
ketplace. The author's specific duties are outlined. Close coopera- 
tion is required between the public and private sectors in the transi- 
tion from an oil dependent economy to an energy diversified soci- 
ety. (DMC) 


7837 Auditing and financial system. Preliminary systems 

: installation plant report. Lakewood, CO; Geological 
Survey (1980). 122p. (NP—25218). 

The installation of the Auditing and Financial System (AFS) 
will be a very large and significant project, both in the manpower 
required to make the changes and in the impact these changes will 
have on the current organization. The many facets of this installa- 
tion, which could be considered large projects in themselves, will 
occur during the same two-year conversion period. Each area of 
the conversion must occur in synchronization with the others. Im- 
plementing and controlling these conversion areas will require care- 
ful planning and coordination on the part of the USGS Implemen- 
tation Work Group, the payors, and the consultants that are assist- 
ing USGS. This Installation Plan considers some of the problems 
expected in implementing the following improvements in the royal- 
ty reporting and paying process: changes in regulations; changes in 
reporting; USGS organizational changes; and computer-system con- 
versions. A brief summary of the considerations USGS will address 
in each of these areas is provided. Then, the detailed approach for 
converting the method of reporting and paying royalties is dis- 
cussed. A description of the file-conversion approach explains how 
the new systems information will be obtained. The impact of the 
USGS organizational changes on personnel in both the old and new 
offices is presented. Finally, the steps to convert the computer 
system and the effort required are summarized. 


7838 Auditing and oe system. Preliminary systems 
design: management summary report. Lakewood, CO. Geo- 
logical Survey (1980). 65p. (NP_-25319). 


. Davis, R.M. (Depart- 


ynfuels 
,» Washington, DC). ‘pp 157-165 of a 
Washington, DC; 
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The decade of the 80's will see an unprecedented mobiliza- 
tion of the economic and technological resources of the United 
States in an attempt to regain energy independence. Deregulation 
of domestic petroleum prices, along with a worldwide energy 
shortage, created a search for oil and gas of incomparable magni- 
tude in this country. This is paralleled by a massive effort to con- 
vert to alternate fuels, such as coal, and to develop new energy 
sources, such as oil shale. The Federal government will play a sig- 
nificant role in this effort in many ways. One of the most important 
is increased leasing of Federal lands for energy exploration. Geo- 
logical Survey's Conservation Division is responsible for regulating 
the development of mineral resources on Federal leased lands, and 
for collecting the rents and royalties due from these lands. Effec- 
tive management and administration in the volatile areas of devel- 
opment present a significant challenge to the Conservation Divi- 
sion. The objective of the Division is to reduce the regulatory 
burden on industry while effectively and efficiently discharging its 
responsibility. The development of the Improved Royalty Manage- 
ment Program is a major step in accomplishing these goals. This 
Management Summary Report represents the completion of the 
Preliminary Systems Design of the Auditing and Financial System, 
and is the first phase of the Improved Royalty Management Pro- 
gram (IRMP). The purpose of this document is to summarize infor- 
mation about the design and implementation of the Auditing and 
Financial System. 


7839 Michigan's oil and gas fields, 1979. Lansing, MI; 
Department of Natural Resources (1980). 64p. (NP—25220). 

This issue of the oil and gas field statistical summary brings 
together information on various facets of Michigan's oil and gas in- 
dustry activities. Certain indices which show the trend of these ac- 
tivities from year to year are shown in chart form along with fig- 
ures from prior years. Other charts reflect cumulative data and 
other historical information useful in oil and gas field evaluation. 
The data found herein are mainly derived from records maintained 
by the Oil and Gas Section, Geological Survey Division, Depart- 
ment of Natural Resources. This publication is essentially divided 
into three parts. The first summarizes significant statistics on oil and 
gas field activities and includes numerous other related records kept 
by the Oil and Gas Section. Part 2 contains specific information on 
Michigan's oil and gas fields, gas storage fields, and other related 
subjects. Part 3 contains cumulative records important to the oil 
and gas industry. 


7840 Long-term objectives and planning of an oil-based 
economy. Motamen, H. (London Univ., England ). pp 53-57 
of Modelling, planning and decision in energy systems. 
Hamza, M.H. (ed.). Anaheim, CA; Acta Press (1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

This paper models the long-term economic goals of a typical 
oil-based economy. It shifts the emphasis away from the mistakenly 
held view of global profit maximization on the part of such econo- 
mies, and focuses on their real objective, which is their ultimate in- 
ternal economic development. A planning formulation combined 
with a macro economic model is considered. The solutions reached 
highlight that during the earlier years of the resource life a lower 
yield on investment overseas (than on investment at home) should 
be required; and vice versa in the later years. This implies that a 
more-rapid internal economic expansion is desirable closer to the 
date of the final depletion of the resource. 


2960 Electric Power 


REFER ALSO TO CITATION(S) 7123, 7371, 7692, 7702, 7703, 7704, 7705, 
7708, 7719, 7727, 7785, 7786, 7832, 7887, 7888, 7889 


7841 (DOE/JPL—1012-48) Rules implementing Sec- 
tions 201 and 210 of the Public Utility Regulatory Policies 
Act of 1978: a regulatory history. Danziger, R.N.; Caples, 
P.W.; Huning, J.R. (Jet Propulsion Lab., Pasadena, CA 
(USA)). 15 Sep 1980. Contract AI01- 76ET20356. 162p. 
NTIS, PC ‘A08/MF AOl. 

An analysis is made of the rules implementing Sections 201 
and 210 of the Public Utility Regulatory Policies Act of 1978 
(PURPA). The act provides that utilities must purchase power 
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from qualifying producers of electricity at nondiscriminatory rates, 
and it exempts private generators from virtually all state and Feder- 
al utility regulations. Most of the analysis presented is taken from 
the perspective of photovoltaics (PV) and solar thermal electric 
point-focusing distributed receivers (pfdr). It is felt, however, that 
the analysis is applicable both to cogeneration and other emerging 
technologies. Chapters presented are: The FERC Response to Oral 
Comments on the Proposed Rules Implementing Sections 201 and 
210 of PURPA; Additional Changes Made or Not Made That Were 
Addressed in Other Than Oral Testimony; View on the Proposed 
Rules Implementing Sections 201 and 210 of PURPA; Response to 
Comments on the Proposed 201 and 210 Rules; and Summary Anal- 
ysis of the Environmental Assessment of the Rules. Pertinent refer- 
ence material is provided in the Appendices, including the text of 
the rules. (MCW) 


7842 (DOE/RG—0047) Proposed changes to generating 
capacity 1980-1989 for the contiguous United States: as pro- 
ee See eee See ae & Oe 


April 1 se of tan Waseaees of tae Uedieen 


Department of Energy. (Department of Energy, Washington, 
DC (USA). Economic Regulatory Administration). Dec 
1980. 316p. NTIS, PC A14/MF AOI. 

The changes in generating capacity projected for 1980 to 
1989 are summarized. Tabulated data provide summaries to the in- 
formation on projected generating unit construction, retirements, 
and changes, in several different categories and groupings. The new 
generating units to be completed by the end of 1989 total 699, rep- 
resenting 259,490 megawatts. This total includes 10 wind power 
and one fuel cell installations totaling 48.5 MW to be completed by 
the end of 1989. There are 321 units totaling 13,222 MW to be re- 
tired. There are capacity changes due to upratings and deratings. 
Summary data are presented for: total requirement for electric 
energy generation for 1985; hydroelectric energy production for 
1985; nuclear energy production for 1985; geothermal and other 
energy production for 1985; approximate non-fossil generation for 
1985; range of fossil energy requirements for 1985; actual fossil 
energy sources 1974 to 1979; estimated range of fossil fuel require- 
ments for 1985; coal capacity available in 1985; and computation of 
fuel use in 1985. Power plant capacity factors are presented. Exten- 
sive data on proposed generating capacity changes by individual 
units in the 9 Regional Electric Reliability Councils are presented. 


7843 (DOE/RG—0049) Estimated winter 1980-1981 
electric demand and supply, contiguous United States. Staff 
report. (Department of Energy, Washington, DC (USA). 
Economic Regulatory Administration). Dec 1980. 68p. 
NTIS, PC A04/MF AOl1. 

This report summarizes the most recent data available con- 
cerning projected electrical peak demands and available power re- 
souces for the 1980-1981 winter peak period, as reported by electric 
utilities in the contiguous United States. The data, grouped by Re- 
gional Reliability Council areas and by Electrical Regions within 
the Council areas, was obtained from the Form 12E-2 reports filed 
by utilities with the Department of Energy on October 15, 1980 
(data as of September 30). In some instances the data were revised 
or verified by telephone. Considerations affecting reliability, arising 
from Nuclear Regulatory Commission actions based on lessons 
learned from the forced outage of Three Mile Island Nuclear Unit 
No. 2, were factored into the report. No widespread large-scale re- 
liability problems are foreseen for electric power supply this winter, 
on the basis of the supply and demand projections furnished by the 
electric utilities. Reserve margins could drop in some electric re- 
gions to levels considered inadequate for reliable service, if histori- 
cal forced-outage magnitudes recur. 


7844 (DOE/RG/08683—T1) Utility regulation and the 
legislative process in Oregon: a case study. (Ohio State Univ. 
Research Foundation, Columbus (USA)). Jan 1979. Con- 
tract ACO1-77RG08683. 110p. NTIS, PC A06/MF AO1. 
This case study discusses the strategies employed by the 
Public Utility Commissioner and the Oregon Department of 
Energy in the design, passage and implementation of a set of 
energy conservation bills. Information is included on the develop- 
ment of new legislation for energy conservation and management, 
on developing public acceptance of such legislation, and the coop- 
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eration received from utility companies to affect implementation. 
The lessons in strategy and tactics and the skillful use of the legisla- 
tive process to get the package of bills enacted should have imme- 
diate value for those about to undertake a similar effort in their 
state. (LCL) 


Southern California Edison Company's Notice of 
Intention to seek certification for a combined-cycle generating 
station. Final report. Sacramento, CA; California Energy 
Commission (1979). 77p. (NP—25201). 
The combined-cycle power plant proposed for siting in this 
NOI represents the most current and fuel-efficient generation of oil- 
fired power plants. However, testimony heard in the hearings on 
this proposal argues for a power-plant configuration that allows for 
a transition to fuels that are less constrained by the vagaries of the 
international oil situation and national policies attempting to deal 
with it. Peak-load combustion turbines as opposed to immediate 
construction of an intermediate-load, oil-distillate-fired, combined- 
cycle plant, provide the maximum flexibility for shifting from pe- 
troleum products to domestically produced synthetic fuels for elec- 
trical generation. To create interim savings in the use of oil, and to 
stimulate the production of synthetic fuels, the assigned California 
Energy Commission Committee recommends that the Commission 
direct SCE to propose as part of its Application of Certification 
(AFC) for this facility a capability to use distillate/synthetic fuel 
mixes as well as natural gas, when either of these fuels are availa- 
ble. The committee recommended that the Commission approve 
two of the four sites proposed - the Ormand Beach site (1st choice) 
and the Lucerne Valley site (2nd choice). 


7846 New tool for load management. Green, B.E. 
(American Science and Engineering, Inc., Cambridge, MA). 
A cg of Control of power systems. New York, NY; 
im of Electrical and Electronics Engineers, Inc. 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

A bidirectional (two-way) distribution power line carrier 
communications system which enables a utility to collect load re- 
search data better, faster, more accurately, less expensively, and 
more flexibly is described. The system is capable of many functions 
including: (1) load research; (2) direct load control; (3) time-of-day 
metering; (4) demand metering; (5) distribution automation; (6) 
outage monitoring; and (7) data acquisition. Many of the functions 
are reviewed, but the emphasis is on the load research function. 


7847 Management-decision simulation for electric utili- 
ties. Steiger, F. (Bernische Kraftwerke AG, Bern, ge ol 
land); Handschin, E.; Voss, J. pp 58-63 of Modellin 
ning and decision in energy systems. Hamza, M. ra ea). 
Anaheim, CA; Acta Press (1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

This paper describes a management game, utilizing a model 
that simulates a utility over a period of 16 years. At the beginning 
of the simulation, the electric energy is generated by hydralic and 
thermal power plants. The increasing demand for electric energy 
requires the construction of new generation and transmission facili- 
ties. The discussion of the management game covers the following 
aspects: the definition of various objectives for the model; the 
choice of decision areas to be covered; the selection of decisions to 
be trained; the set up of the tutorial role of a game monitoring 
person (teacher); the definition of boundary values for every game 
parameter; the model development. The second part of the paper 
describes the implementation of the management game. The defini- 
tion of the initial conditions and the boundary parameters have to 
be done by the teacher at the beginning of the simulation. For 
every year a number of financial and technical decisions have to be 
taken, keeping the a priori specified objective of the simulation in 
mind. Since the different submodels are heavily interconnected, 
each decision requires a detailed analysis of the results obtained in 
the previous year. The third part of the paper contains a discussion 
of typical results obtained from practical applications of the man- 
agement game. The concluding remarks address the benefits and 
limits of the simulation approach towards energy-management deci- 
sions. 


2980 Consumption And Utilization 


7848 (DOE/CS/20057—T3) ASHRAE special special project 
No, 22 Task 4. Final report. Coad, W.J. (American Soviety 
of Heating, Refrigerating and Air-Conditioning Engi 
Inc., New York). 30 Dec 1980. Contract ACO1-7 20057. 
27p. ve PC A03/MF AOl1. 

The recommendations for a methodology for determining 
Resource Impact Factors (RIF); a method for applying these fac- 
tors to the current format of ASHRAE Standard 90A-77 (Section 
12 of Standard 90); and other recommendations are summarized. 
The report also includes examples of the use of the methodology 
recommended, and relevant or pertinent supporting data. ASHRAE 
Standard 90 deals with energy conservation in new buildings. Such 
factors include the availability, social, economic, environmental, 
and national issues associated with the resource quantities of fuel 
and energy resources consumed. 


7849 Energy utilization in ancient Egypt. Chaaban, 
M.A. (Ain Shams Univ., Cairo, Egypt). pp 22-27 of Model- 
ling, planning and decision in energy systems. Hamza, M.H. 
(ed.). Anaheim, CA; Acta Press (1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

Energy in ancient Egypt was utilized in both domestic and 
daily working life. Ancient Egyptians used the fire-drill and bow- 
drill for making fire. The ancient Egyptians made tapers and can- 
dles. Ovens made of clay were used for cooking purposes. Ancient 
Egyptian Kilns were employed to dry pots. They also utilized 
energy in various ancient manufacturing processes. This study in- 
vestigates energy utilization in ancient Egypt. Different types of 
fuel and sources of energy are given. Ancient Egyptian techniques 
of the utilization of energy are shown. A discussion is presented 
concerning energy utilization in ancient Egypt, fuel used, energy 
sources, and techniques. 


2990 Unconventional Sources And Power Generation 


REFER ALSO TO CITATION(S) 7104, 7106, 7108, 7109, 7130, 7131, 7134, 
7137, 7141, 7150, 7153, 7190, 7194, 7199, 7200, 7201, 7258, 7398, 7403, 7405, 
7492, 7607, 7633, 7808, 7812, 7836, 7938 


Paper 79-106) 


7850 (CONF-7908116—(Vol.2), pp 8p, 
Renewable — sources: viability and mtralized sys- 
. (Macdonald College, Montreal, Quebec). 


tems. O'Farrell, D 
1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

There is a tendency to maintain our present centralized 
energy system and adopt renewable energy sources to it. The bene- 
fits of renewable energy sources, however, can be better realized if 
they are developed in a decentralized manner. Transfer and envi- 
ronmental costs would be negligible and people would be less de- 
pendent on central powers for basic needs. Using an integrated ap- 
proach, the individual or community could develop the resources 
that are most prevalent in the area and match them directly with 
energy needs. In effect, the user of energy would also be the pro- 
ducer. If research emphasis were placed on decentralized power 
production, renewable energy sources would be efficiently and 
quickly developed. 


30 DIRECT ENERGY CONVERSION 
3001 Mhd Generators 


7851 (ANL—80-62, pp 75-87) Instrumentation for the 
U-25 MHD generator. Zinneman, T.; Johanson, E.; Kraimer, 
M. (Argonne National Lab., IL). 1980. 

From ag ee on instrumentation and control for fossil 
energy processes; V: oe ae, VA, USA (9 Jun 1980). 

As part of the US US/USSR Cooperative MHD Program on 
open-cycle MHD power generation established within the frame- 
work of the formal agreement negotiated in 1973 by the US/USSR 
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Joint Committee on Scientific and Technical Cooperation, the 
United States has designed and fabricated a large MHD generator, 
which is to be tested and evaluated at the Soviet U-25 facility in 
Moscow. This paper discusses the instrumentation, data acquisition, 
and protection systems provided with the generator. Particular at- 
tention is paid to the techniques used to overcome the high 
common-mode voltages produced by the generator. The generator 
is also equipped with ports to interface with Soviet plasma diagnos- 
tic instrumentation, which includes a conductivity probe and 


7852 se pp 334-341) Instrument and trans- 
ducer for commercial, first generation MHD/ 
steam power plants. Johnson, R.; Knox, J.L.; Marcotte, K. 
(Montana ve State Univ., Bozeman). 1980. 

From Symposium on instrumentation and control for fossil 
energy ae Virginia Beach, VA, USA (9 Jun 1980). 

irst generation MHD/steam combined-cycle commercial 

power plants have several specialized instrumentation and data ac- 
quisition requirements not present in current power plant configura- 
tions. These include the measurement of extreme temperatures in 
the presence of very high magnetic fields, accurate measurement of 
electrode currents sufficient for the detection of channel arcing, etc. 
The instrumentation of a prototype commercial-sized MHD/steam 
plant configuration has been studied according to existing commer- 
cial practice with respect to the steam bottoming plant and best 
judgment instrumentation on the MHD topping cycle. Specific re- 
sults with respect to numbers of transducers required and appropri- 
ate sampling rates are presented. Specialized instrumentation for the 
MHD channel and seed recovery systems, not presently available 
and requiring additional development work is identified and dis- 
cussed. 


7853 (ANL—80-62, pp 505-514) First-principle dynamic 
modeling and automatic control of an MHD-steam 
power plant. Goldsworthy, D.L.; Rudberg, D.A.; Pierre, 
D.A. (Montana State Univ., Bozeman). 19 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

ive aspects of a magnetohydrodynamic(MHD)-steam 

electrical generating plant are discussed. Salient features of a first- 
principle, combined-cycle plant model similar to the proposed na- 
tional engineering test facility (ETF) are described, followed by a 
discussion of pertinent control problems and policies. A set of typi- 
cal responses to a representative control policy is presented. A first- 
principle computer model of a combined-cycle MHD-steam power 
plant has been developed. Applications of various control modes to 
the model have verified that potential stability problems exist due 
to combined air compressor and main turbine steam requirements. 
A turbine-following mode of control has been successfully applied 
and results are shown. Further refinements of the MHD topping 
plant model are necessary to define precisely global stability and to 
evaluate boiler-following and coordinated control. 


7854 (ANL—80-62, pp 515-522) Processing require- 
ment for data reduction and control of first generation com- 
mercial MHD/steam power plants. Bjork, D.; Marcotte, K.; 
Johnson, R. (Montana State Univ., Bozeman). 1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

Large MHD/steam power plants, possessing rapid time re- 
sponse topping cycles, have significant data reduction requirements 
necessary for component integrity and dynamic load control. An 
MHD/steam first-generation commercial power plant has been 
studied with respect to the instruction processing rate necessary for 
control of the plant. The calculations have been carried out assum- 
ing a single computer system does all the processing. Requirements 
for measurement data reduction are separated from those required 
for overall dynamic plant control. This permits the identification of 
the necessary computational rate necessary for maintaining compo- 
nent integrity in comparison with that necessary for dynamic load 
control and schedule load variations. The introduction of distribut- 
ed microprocessors to preprocess certain critical channel trans- 
ducers which output at high data rates is discussed. Variations in 
processing requirements caused by unscheduled load transients 
versus normally scheduled load variations are considered. 
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7855 (EPRI-AP—1562) Electrode materials for coal- 
fired MHD generators. Final report, October 1980 . Perkins, 
R.A. (Lockheed Missiles and Space Co., Palo Alto, CA 
(USA)). Oct 1980. 163p. NTIS, PC A08/MF AO1. 

This report presents the results of an investigation to evalu- 
ate metallic materials as electrodes for coal-fired MHD generators. 
A laboratory test that simulates the electrochemical and corrosive 
environment was developed and used to characterize electrode be- 
havior in a diffuse current flow (nonarcing) mode of operation. 
High current density requires that an electron transport mechanism 
of current flow be maintained. With inert, stable electrodes, anode 
polarization occurs and ionic conduction prevails, limiting current 
to low values. The nature of this behavior and approaches to over- 
coming anodic polarization have been studied as a function of elec- 
trode material, slag composition, and temperature. It is concluded 
that by operating at high temperatures and with controlled slag 
chemistries to produce a very fluid slag, depolarization may be 
achieved by mechanical mixing. Interrupted current flow may be 
required to aid in breaking down anodic polarization. High current 
density by diffuse flow with stable electrodes is believed possible 
and recommendations for continuing research to develop a practi- 
cal approach are presented. 


(FE—6010-22) Materials research for the clean 
ciieatien of Gat Gamal progress report, October-De- 
cember 1979. (National Bureau of Standards, Washington, 
DC (USA). Center for Materials Science). 1979. Contract 
EA-77-A-01-6010. 48p. NTIS, PC A03/MF AO1. 

Work was concentrated on completing the evaluation of the 
chrome-spinel refractory (Corhart RFG); this includes creep and 
swelling measurements at 1400°C, 1500°C and 1600°C. The results 
indicated considerable deformation at all testing temperatures. The 
specimen tested at 91 psi and 1600°C failed catastophically. Four 
new furnaces will be installed for the planned expansion of the 
creep facilities. The dependence of the electrical conductivity of Y 
9sCaosCrOs on oxygen pressure in the range of pressures from 10° 
to 10~* atmospheres have been completed for temperatures from 
1300° to 1600°C. The apparatus has been rebuilt to allow meas- 
urements in the high temperature range at oxygen pressure from 
10-* to 10~** atmospheres. A three probe electrochemical cell has 
been constructed and the electrochemical effects measured at a 
temperature of 1254°C. This cell allows the measurement of slag- 
electrode voltages as a function of time and ultimate analyses of the 
electrochemical effects. The first series of experiments on the elec- 
trical conductivity of Bow NH slag has been completed. The con- 
ductivity at low temperatures (below 1100°C) depends on the crys- 
talline state of the slag. The conductivity at high temperature 
(above 1400°C) is independent of the oxygen pressure and of the 
amount of K present at least up to 6% by weight. Type 304 stain- 
less steel tubes, cooled to 400°C, 500°C and 590°C, were exposed 
to fuel rich and oxygen rich hot gas streams seeded with a mixture 
of 80% by weight K2COs and 20% by weight K2SQ,. 


3005 Fuel Cells 


REFER ALSO TO CITATION(S) 7087, 7692 


7857 (DOE/ET/11303—TS8) Fabrication and testing of 
electrodes. 


TAA bonded carbon Final report, March 1978 - 
May 1979. Walsh, F. (Eco-Control, Inc., Cambridge, MA 
(USA)). 1980. Contract AC03-78ET11303. 47p. S, PC 
A03/MF AOl1. 

The objective of this program is to evaluate metallated dihy- 
drodibenzo tetraazannulene (TAA) as a primary fuel-cell cathode 
catalyst where the TAA is covalently bonded to the conductive 
cathode matrix. Under the program, cobalt TAA was demonstrated 
to be an active oxygen dissolution reaction catalyst; bonded cobalt 
TAA was also demonstrated to be stable in a primary fuel cell with 
performance data obtained for a one month full cell test. Details of 
some of the key results and achievements are presented. Cobalt 
TAA bonded to Vulcan XC-72 was shown to be stable in 150°C 
concentrated phosphoric acid for periods of over one month. Cath- 
odes fabricated from cobalt TAA bonded to Vulcan XC-72 were 
tested in primary fuel cells: preliminary tests showed that bonded- 
CoTAA has activity similar to platinum on a per weight metal 
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basis; performance of 100 mA/cm? at 650 to 700 mV vs hydrogen 
was obtained at 110°C with oxygen. Bonded-CoTAA catalyzed 
cathodes were tested in primary fuel cells for periods of up to one 
month and shown to provide stable performance at 110 to 130°C. 
Bonding of TAA was shown to improve its catalytic performance. 


7858 (DOE/ET/13114—T3) Electrode optimization for 

acid fuel cells. pnd mag ved technical progress report 

3. Christner, L. oo Research Group of Western 

New York (USA)). 5 Oct 1978. Contract AC01-78ET13114. 
18p. NTIS, PC A02/MF AOl1. 

Progress is reported on the following tasks: 1) carbon selec- 
tion, treatment, and characterization, 2) catalyst impregnation and 
characterization, 3) electrode teflonation and preparation, 4) elec- 
trode backing development, 5) fuel cell testing, and 6) analysis. 
(WHK) 


7859 (DOE/ET/13114—T4) Fabrication and testing of 
TAA bonded carbon electrodes in primary fuel cells. Techni- 
cal progress report No. 2, June 1978 - September 1978. (Eco- 
Control, Inc., Cambridge, MA (USA)). 13 Oct 1978. Con- 
tract AC03-78ET11303. 3ip. NTIS, PC A03/MF AOl1. 

Cobalt dibenzotetr lene (CoTAA) has been covalent- 
ly linked via an acyl ligand to carbon (Vulcan XC-72). This 
bonded-CoTAA has been shown, in rotating disk electrode tests, to 
have catalytic activity equal to platinum on a weight percent basis 
for the oxygen dissolution reaction at room temperature in concen- 
trated phosphoric acid. Bonded-CoTAA has been shown to be 
stable in 150°C concentrated phosphoric acid. Performance of 
bonded-CoTAA as a cathode in a primary fuel cell will be deter- 
mined in the next quarter. 





7860 (PSI-TR—245) Task report No. 3. Systems analy- 
sis of organic Rankine cycles. Bloomfield, D.; 
Fried, S. (Physical Sciences, Inc., Woburn, MA (USA)). 
Dec 1980. Contract AC21-80MC14361. 62p. NTIS, PC 
A04/MF AO1. 

A model was developed that predicts the design perform- 
ance and cost of a Fuel Cell/Rankine cycle powerplant. The Ran- 
kine cycle utilizes the rejected heat of an 11.3 MW phosphoric acid 
fuel cell powerplant. Improvements in the total plant heat rate and 
efficiency of up to 10% were attainalbe, using ammonia as the 
working fluid. The increase in total plant cost divided by the in- 
crease in total plant power ranged from $296/kW to $1069/kW for 
the cases run, and was a strong function of ambient temperature. 
The concept appears to be capable of producing substantial energy 
savings in large fuel cell powerplants, at reasonable costs. Howev- 
er, a much more detailed study that includes such factors as duty 
cycle, future cost of fuel and site meteorology needs to be done to 
prove the design for any potential site. 


7861 Fuel cell electrolyte reservoir layer and method for 
Breault, R.D. (to United Technologies Corp). US 
Patent 4,219,611. 26 Aug 1980. Filed date 30 Jul 1979. vp. 
A porous graphite reservoir layer for retaining electrolyte 
within a fuel cell is improved by coating the pore surfaces of the 
reservoir layer with wettable, particulate amorphous carbon. Pref- 
erably the amorphous carbon particles are colloidal and have a 
mean pore size considerably smaller than the pore size of the body 
which they coat. This coated reservoir retains its hydrophilic prop- 
erties for an extended period of time. 


7862 Electrochemically regenerative hydrogen-chlorine 
energy storage system: electrode kinetics and cell perform- 
ance. Yeo, R.S.; McBreen, J.; Tseung, A.C.C.; Srinivasan, 
S.; McElroy, J. (Brookhaven Natl Lab, Upton, NY). Journal 
of Applied Electrochemistry (England); 10: No. 3, 393- 
404(May 1980). 

The electrochemical oxidation and reduction of hydrogen 
and chlorine in hydrochloric acid has been investigated on graph- 
ite, ruthenized titanium and platinum electrodes. Both steady state 
and potentiostatic pulse methods were used. Cell studies were also 
carried out in cells with flow-by and flow-through chlorine elec- 
trodes. Results indicate that the electrode kinetics are fast and the 
electrolysis and fuel cell reactions can be carried out in the same 
cell with electric-to-electric efficiencies in excess of 75% at current 
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densities of 300 mA cm/sup -2/. Mass transfer limitations at the 
chlorine electrode during discharge can be eliminated by cell pres- 
surization and the use of flow-through electrodes. 34 refs. 
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7863 (HUD-PDR—569) Energy conservation for state 
and local government. t of Housing and Urban 
Development, Washington, DC (USA). Office of Policy 
Development and Research). Jun 1980. 35p. NTIS. 

A resource document for local officials about to undertake 
energy conservation projects is presented. Comprised of 34 ab- 
stracts of reports contained in the HUD USER bibliographic data 
base, this document identifies the broad range of technical and 
policy information necessary for a local government to assess its 
energy conservation needs and to develop alternative strategies for 
meeting those needs. Research findings are applicable to a wide 
range of jurisdictions, from small municipalities and schoo! districts 
to cities. Included in the reports are in-depth treatments of the tech- 
niques necessary for data collection, analysis, and energy conserva- 
tion, including the application of energy assessment techniques to 
capital budgeting. Research topics include those functions of local 
government internal operations amenable to energy conservation as 
well as governmental functions which have a broader, community 
wide impact. Included in the former category are the operation of 
municipal buildings, street lighting, automotive fleets, and waste 
management facilities. Exampies of the latter category include resi- 
dential, transportation, and land use, and commercial and industrial 
conservation choices. Examples of strategies for developing new 
energy conservation plans and policies are presented. 


7864 (SLAC-PUB—2612) Many glitters of conservation. 
Hall, F.F. (Stanford Linear Accelerator Center, CA 
(USA)). 1980. Contract AC03-76SF00515. 4p. (CONF- 
801210—5). NTIS, PC A02/MF AO1. 

From 3. Miami international conference on alternative 
energy sources; Miami aan. FL, USA (15 Dec 1980). 

Some of the glitter and media-reported hoopla of energy 
conservation is discussed, and some facts to dull that glitter are de- 
scribed. On a natonal TV program in the US, the glitter of an elec- 
tric car drive system and an airborne bicycle powered by solar 
photovoltaic cells was presented. But, analysis of the energy re- 
quired to manufacture the electric batteries and wholesale conver- 
sion to battery power shows that electric cars will remain out of 
reach until most power plants are powered by solar energy, swift 
water currents, and atomic fusion, and we can once again afford 
the price of excess power generation. A similar analysis of power- 
ing aircraft by solar energy shows that solar-powered aircraft will 
remain out of reach forever. The fallacy of building electrically- 
heated homes because there would be no more natural gas is exam- 
ined. An analysis of new transportation-system policies shows that 
proposed conservation measures in that sector are wrongly repre- 
sented. Heating swimming pools, installing thermal insulation, and 
installing certain solar collectors for tax credits are also examined 
for real conservation. The author concludes that conservation has 
much merit, but should not be pushed to block progress anywhere, 
every time. He says America needs selectively intelligent conserva- 
tionists, but we must not let erroneous mythologies blunt our com- 
munal efforts. (MCW) 


3201 Buildings 


REFER ALSO TO CITATION(S) 7123, 7137, 7137, 7226, 7227, 7229, 7230, 
7246, 7248, 7257, 7272, 7298, 7299, 7315, 7317, 7318, 7319, 7320, 7336, 7338, 
7339, 7340, 7344, 7347, 7357, 7360, 7368, 7387, 7406, 7423, 7468, 7482, 7492, 
7819, 7821, 7821, 7846, 7897, 7939 


7865 (CONF-790118—, pp 465) Evaporative earth cool- 
ing. Acevedo, M.L. (Raintree Construction, Ridgecrest, 
CA). 1979. 

From 3. national passive solar conference; San Jose, CA, 


USA (11 Jan 1979). 
Experiments conducted to determine the most feasible 


method to draw constant cool air from the earth for air condition- 
ing in the high Mojave Desert are briefly described. 
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7866 (CONF-790118—, pp oo Night sky cooling, 
two passive strategies. Hopman, F. (Taos Solar Energy As- 
sociation, NM). 1979. 

From 3. national passive solar conference; San Jose, CA, 


USA (11 Jan 1979). 
Any system to which heat is added finds a balance tempera- 


ture at which heat losses equal the heat gain. The earth is such a 
system with the sun contributing the heat gain and outer space pro- 
viding the heat sink for radiant heat losses. Some parameters that 
determine the radiative losses to the night sky and the immediate 
environment are discussed. Two cooling strategies are explored 
which use radiative cooling. One of these generates cold air in a 
radiator on the roof, which convects down into the house where it 
replaces the warmer air, which is vented out of the ceiling. The 
coolth or lack of heat is stored in the mass walls or in a rock stor- 
age bin. The other system is similar to Harold Hay’s Roof Pond but 
uses concrete instead of water and passively controlled moveable 
insulation. 


(CONF-790118—, pp 723-727) eptnenel 
study of solar heating effects on wall insulation 

Tsongas, G.A. (Portland State Univ., OR); Carr, R. S.; 
Stultz, C.D. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The results of an experimental study aimed at evaluating the 
effect of solar heating on the performance of insulated walls are de- 
scribed. Tests were run over a full heating season to compare the 
performance of insulation in a solar-heated south-facing wall to that 
in an east wall in a low-energy use test house in Portland, Oregon. 
The relative performance of fiberglass, urea-formaldehyde foam, 
and cellulose insulation in those walls is also compared. To deter- 
mine the influence of solar heating and the insulation effectiveness, 
the rate of heat loss or gain through the various wall sections was 
measured using heat flux meters. The influence of solar heating on 
the net heating season heat loss through walls was found to be sur- 
prisingly substantial. The effect on the development of new build- 
ing codes is discussed. 


7868 (CONF-790118—, pp 861-865) Arlington Hospital 
design study. Stockhausen, J. (Gresham and Smith, Nash- 
ville, TN). 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

In this Texas hospital redesign, the first key to an energy 
conserving solution was not found in mechanical technology or 
solar/climatic responses, but in the analysis of the building pro- 
gram. Program analysis gave clear direction to the redesign firm, 
Gresham and Smith. Spaces requiring precisely controlled working 
and comfort conditions (i.e., surgery, radiology, laboratories) could 
be placed below grade away from external environmental impacts, 
while psychologically sensitive spaces, such as nursing units, could 
be located above grade. The building that resulted from these con- 
siderations is a linear east-west plan organized along a central spine 
which contains an unconditioned atrium space. The north-facing 
patient rooms open into the landscaped atrium, which simultaneous- 
ly solves the problems of infiltration and northern exposure and re- 
tains the benefits of natural daylighting. Operable windows in this 
space may be a problem, so alternative ventilation solutions have 
been proposed by the designers. Even with the atrium, the overall 
circulation area has been reduced, which helps compensate for the 
cost of increased foundation work. The designers project a yearly 
energy savings of 39 percent. 


7869 (CONF-790118—, pp 900-904) Window insulation: 
a neighborhood demonstration project. LaVigne, A.B. 1979. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

This project introduced residents of local communities to a 
variety of designs for insulated window covers. A 1200 square foot, 
relatively modest single family residence was retrofitted with exam- 
ples of these energy-conserving measures. In addition, models of 
the window covers were constructed for future use by the City of 
Seattle, Department of Lighting. Details of construction of the 
window coverings were given at slide shows for local residents, 
and tours through the demonstration house were conducted. Later, 
a workshop was held to illustrate how to make one of the more 
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complex designs. Lists of prices, sources of materials, and example: 
of the cost-effectiveness (thermal resistance or R-value per dollar 
cost) were made available. The rate of return and payback time 
were calculated for a sample design. As a result of this program, 
both a short-term and long-term decrease in the city energy con- 
sumption is expected. 


7870 (CONF-7908116—(Vol. 1), pp 15p, 79-7) Passive 
utilization of shelter 


resources: Ashton, W. 
(Univ. of ne ge Alta.); Robinson, J.E. 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Soft technologies are incorporated into the living environ- 
ment by acknowledging the natural features: sun, wind, shade, 
vegetation and topography. Three principles are used to accomplish 
passive utilization of the surrounding resources. The first, mapping 
heat flows, calculates both the potential solar heat gain and heat 
loss. The second concerns itself with minimizing air infiltration or 
heat loss, where the objective is to allow the sun into the home yet 
at the same time protect itself from the natural elements - design 
with nature. The third principle proposes that floor plans should 
allow for multiple interior heat sources. These principles are not a 
catalogue of shelter designs, rather their purpose is to illustrate 
steps of integrating shelter with the environment. Furthermore, to 
step from the theoretical to the practical, Perth-Andover, New 
Brunswick, is the site on which these principles are demonstrated. 
As a result, the inhabitants should be tempering their expectations 
and lifestyle with the realism of limited natural resources. The 
design principles embrace a conserving society way of thinking and 
living. The emphasis is to minimize impacts, on the natural system, 
which will conserve materials, energy and influence costs, steps 
toward local self-reliance. 


7871 (CONF-7908116—(Vol.1), pp \lp, be Black 
Creek Pioneer Village: energy study. Lorriman, D. (Ray- 
—_ ee hades Toronto, Ontario); Atkinson, 
.A. 1979. 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Results of a study to examine energy conservation in the 
design of a new Visitors’ Centre at Black Creek Pioneer Village are 
discussed. The study looks first at cost effective methods of con- 
serving energy in the building using basic measures and design con- 
cepts. The use of thermal storage with and without the use of solar 
energy is then investigated with a view to further reducing heating, 
cooling and domestic hot water demands on energy consumption. 
It was found that, beyond a basic efficient design of the building 
envelope, active energy conservation systems generally become less 
cost effective with increased capital cost. Thermal storage in con- 
junction with the heat pump warrants consideration provided the 
storage tank is a minimum size. Whilst the application of solar 
energy can reduce dependance on fossil fuels even further, it was 
not found to have a favourable return on investment in this applica- 
tion. 


7872 (CONF-7908116—(Vol.1), pp 9p, 79-48) Over- 
night thermostat setback: a survey with recommendations. 
— M. (Scanada Consultants Ltd., Ottawa, Ontario). 
1979. 


From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

The fuel conservation value of overnight thermostat setback 
has been a field of disagreement among Canadian and American au- 
thors. Their varying opinions and experimental observations are 
discussed and compared. New information from several Canadian 
homes is discussed. The author recommends geographic-specific 
testing of the technique. 


7873 (CONF- Fae et 1), pp > va ae 
heat: do we really need solar heat. Hammar O. (Miller 
Solsearch Architects and es oe aol Prrince 
Edward I). 1979. 
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From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

All houses have their own internal sources of heat generated 
by the inhabitants and the activities and machines associated with 
them. If the house is properly insulated and small this free heat be- 
comes the major source of heat. As the proportion of free heat in- 
creases the payback period for energy conserving measures and 
solar energy equipment also increases, making it doubtful if the 
break-even point for solar will ever be reached. 


7874 (DOE/CS/20050—T2) Encouraging energy conser- 
vation in multifamily housing: RUBS and other methods of al- 
locating energy costs to residents. McClelland, L. (Colorado 
Univ., Boulder (USA). Inst. of Behavioral Sciences). Oct 
ar Contract AS02-77CS20050. 317p. NTIS, PC A1l4/MF 
AOl. 

Methods of encouraging energy conservation in multifamily 
housing by allocating energy costs to residents are discussed; spe- 
cifically, methods appropriate for use in master metered buildings 
without equipment to monitor energy consumption in individual 
apartments are examined. Several devices available for monitoring 
individual energy consumption are also discussed plus methods of 
comparing the energy savings and cost effectiveness of monitoring 
devices with those of other means of promoting conservation. Spe- 
cific information in Volume I includes a comparison study on 
energy use in master and individually metered buildings; types of 
appropriate conservation programs for master metered buildings; a 
description of the Resident Utility Billing System (RUBS); energy 
savings associated with RUBS; Resident reactions to RUBS; cost 
effectiveness of RUBS for property owners; potential abuses, fac- 
tors limiting widespread use, and legal status of RUBS. Part I of 
Volume II contains a cost allocation decision guide and Part II in 
Volume II presents the RUBS Operations Manual. Pertinent appen- 
dices to some chapters are attached. (MCW) 


7875 (DOE/CS/23999—T1) Appliance energy efficiency 
in new home construction. Final report. (NAHB Research 
Foundation, Inc., Rockville, MD (USA)). 30 Nov 1980. 
Contract AC01-80CS23999. 3lp. NTIS, PC A03/MF AOI. 

A survey of 224 builders was conducted to which 160 build- 
ers responded. Each respondent completed between one and seven 
separate questionnaires. Each of the seven questionnaires were de- 
signed to collect information about one type of equipment or major 
appliance. These are: heat pump; heating system; air conditioner; 
domestic water heater; dishwasher; range; and refrigerator. Analy- 
sis of the resulting 406 questionnaires indicated that builders were 
primarily responsible for brand selection. These choices were made 
primarily without regard for the energy efficiency of the product. 
A similar apparent lack of consideration of energy efficiency during 
brand and model selection was found among home buyers and spe- 
cialized subcontractors. 


7876 (DOE/CS/60038—T1) Energy conservation in 
swine buildings. Jones, D.D.; Friday, W.H. (Purdue Univ., 
Lafayette, IN (USA). Cooperative Extension Service). May 
og Contract FG-45-76CS60038. 7p. NTIS, PC A02/MF 
AOl. 

Saving energy in confinement swine buildings can be 
achieved by conserving existing animal heat through both proper 
building construction and control of the environment. Environmen- 
tal management practices considered include building insulation and 
modifications, heating and cooling system selection, ventilation 
system adjustments, and proper building temperature. (MCW) 


7877 (EUR—6811-DE) Optimization of a multifunc- 
tional-glazed window relative to source and thermal insula- 
tion. Derner, P.; Groth, R.; Mertin, D.; Zernial, W. (Com- 
mission of the European Communities, Luxembourg). 1980. 
63p. (in German). European Community Information Serv- 
ice, Washington, DC. 

A multifunctional double glazed window unit has been de- 
veloped which has an U-value of 1.7 W/m?K and an airborne 
sound insulation of 40 dB together with a visible light transmission 
of 60%. This has been achieved by an optimum combination of the 
glass pane distance, the glass thicknesses, the gas filling, and a thin 
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gold film. These technical data result from measurements of the 
sound insulation and thermal insulation of double glazed units 
which were filled with gas mixtures of air - SFs and argon - SF¢ in 
order to find the best compromise between the partly opposite re- 
quirements. To reduce the slight color of the thin gold film, an in- 
terference layer system has been investigated. By this one could 
obtain a neutral outer view of the insulating window comparable 
with that of normal double glazing. Experiments to replace gold by 
silver in order to reduce costs did not result in a system with an 
acceptable lifetime because of the bad corrosion resistance even 
with an additional protective film on the silver. 


7878 (HUD-PDR—412(2)) Energy-wise homebuyer: a 
guide to selecting an energy-efficient home. (Technology and 
Economics, Inc., Cambridge, MA (USA)). Mar 1979. Con- 
tract AI01-77CS20007. 65p. NTIS, PC A04/MF AO1. 

The guide recommends measures on how to choose a home 
that serves the needs of a family and is efficient to heat and cool. 
Part One presents 12 measures for the buyers of new homes with 
additional information on energy cost estimates by builders, making 
the decision, and an energy checklist for new homes. Part Two 
presents pointers for buyers of used homes including checking past 
energy bills, improvements to be made, and making the choice. A 
used home checklist is included. Other home energy saver measures 
(Part Three) consider the following: energy-conscious living; 
energy-saving maintenance; low-cost energy savers; costlier energy 
savers; and others. A detailed reference list of home energy-effi- 
ciency features is given. 


7879 (LBL—10862) Thin film electrochromic materials 
for energy efficient windows. Lampert, C.M. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Oct 
1980. Contract W-7405-ENG-48. 47p. (EEB-W—80-10). 
NTIS, PC A03/MF A0O1. 

Numerous inorganic and organic electrochromic materials 
are discussed in the context of developing a thin film energy effi- 
cient window. By use of electrochromic thin films, it is possible 
electronically to control transmission or reflection properties of a 
window, thus allowing it to be optically and thermally managed, 
thereby reducing space heating and cooling load. The properties of 
transition metal oxides, such as WOs, MoOs, Ir2Os, and V2Os are 
detailed. Organic systems such as Heptyl Viologen, Polytungsten 
anion are reviewed. Also, intercalated structures are discussed. The 
designs of working devices are outlined. From this quantification, 
materials, devices, and appropriate deposition technology are select- 
ed for window applications. 


7880 (LBL—10996) Pressurization test results: Bonne- 
ville Power Administration Energy Conservation Study. Krin- 
kel, D.L.; Dickeroff, D.J.; Casey, J.; Grimsrud, D.T. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Dec 1980. Contract W-7405-ENG-48. 14p. NTIS, PC A02/ 
MF AOl1. 

Results are presented of air leakage measurements in 18 
single-family detached houses at the Midway substation, Hanford, 
Washington, performed as part of the Bonneville Power 
Administration's Energy Conservation Study. The change in 
energy consumption following various retrofit strategies is com- 
pared. Air leakage was measured in each house with the fan pres- 
surization technique, before and after the retrofits were installed. 
No significant change was found in infiltration rates in those houses 
receiving either no retrofits or insulation only; and average reduc- 
tion of 17% in leakage area was found in the houses retrofitted 
with storm doors and windows. There appears to be great potential 
for further savings in energy use from reduced infiltration, and the 
study is being extended to investigate this. 


7881 (NP—25185) Solid fuel cooking stoves. (Tata Inst. 
of Fundamental Research, Bombay (India)). Nov 1980. 
120p. NTIS (US Sales Only), PC A06/MF AO1. 

Efforts are now being made by various researchers to design 
more efficient and less expensive cooking stoves. A survey of sig- 
nificant world literature on solid fuel cooking stoves is presented. It 
provides a systematic presentation of all the known stove designs 
with suitable illustrations. It does not however recommend any 
single design for universal application. The publication should be 
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useful to the stove designers and also to those who want to know 
more about solid fuel cooking stoves. 


7882 (ORNL/Sub—7321/3) Demonstration of a heat 
pump water heater. Volume 3. Design report. Sloane, B.D.; 
Krise, R.C.; Kent, D.D. (Energy Utilization Systems, Inc., 
Pittsburgh, PA (USA)). Dec 1979. Contract W-7405-ENG- 
26. 68p. NTIS, PC A04/MF AOl1. 

Work performed during the pilot run manufacturing and lab- 
oratory testing stages of a heat pump water heater for residential 
installations is described. A general description of the heat pump 
water heater is provided, as are detailed discussions of individual 
components. Also included is a description of the pilot run manu- 
facturing facility and experience, laboratory operations, and labora- 
tory test data. 


7883 (PNL—3309) Analysis of alternative strategies for 
energy conservation in new buildings. Fang, J.M.; Tawil, J.J. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Dec 1980. Contract AC06-76RL01830. 89p. NTIS, PC 
A0S/MF AOl1. 

Building Energy Performance Standards (BEPS) were man- 
dated by the Energy Conservation Standards for New Buildings 
Act of 1976 (Title III of Energy Conservation and Production Act) 
to promote energy efficiency and the use of renewable resources in 
new buildings. The report analyzes alternative Federal strategies 
and their component policy instruments and recommends a strategy 
for achieving the goals of the Act. The concern is limited to space 
conditioning (heating, cooling, and lighting) and water heating. The 
policy instruments considered include greater reliance on market 
forces; research and development; information, education and dem- 
onstration programs; tax incentives and sanctions; mortgage and fi- 
nance programs; and regulations and standards. The analysis starts 
with an explanation of the barriers to energy conservation in the 
residential and commercial sectors. Individual policy instruments 
are then described and evaluated with respect to energy conserva- 
tion, economic efficiency, equity, political impacts, and implementa- 
tion and other transitional impacts. Five possible strategies are iden- 
tified: (1) increased reliance on the market place; (2) energy con- 
sumption tax and supply subsidies; (3) BEPS with no sanctions and 
no incentives; (4) BEPS with sanctions and incentives (price con- 
trul); and (5) BEPS with sanctions and incentives (no price con- 
trols). A comparative analysis is performed. Elements are proposed 
for inclusion in a comprehensive strategy for conservation in new 
buildings. (MCW) 


7884 Cooling and heat pump systems and methods. 
Schwartzman, E.H. US Patent 4,218,891. 26 Aug 1980. 
Filed date 22 May 1978. vp. 

A heating and air conditioning system and method involves 
the use of turbomachinery and a working fluid capable of changing 
phase at specific temperature and pressure and powered by an ex- 
ternal heat source. The pressure of a portion of the working fluid in 
liquid form is increased and thereafter heated to change phase to a 
gas for use as a high energy working fluid component which is 
flowed through the turbo-drive. Another portion of the working 
fluid, at an intermediate pressure is expanded to a lower pressure 
and then passed through an evaporator, whose output forms a low 
energy working fluid component in gas form. The low energy 
working fluid is flowed into the turbo-device for admixture with 
the high energy working fluid, to effect an energy exchange there- 
between. The turbo-device includes an output which is condensed 
and at an intermediate pressure. Various systems, turbo-devices and 
working fluids are described. 


7885 Fireplace heating unit. Boahn, A. US Patent 
4,219,005. 26 Aug 1980. Filed date 6 Mar 1978. vp. 

An improved fireplace heat exchanger is described that con- 
sists of an integral heat exchange system, fireplace closure, air tight 
glass doors and an outside air introduction system. The unit is built 
as a single unit and is installed as such either in new construction or 
preexisting fireplaces. The invention also includes a unique door 
locking system to assure air tight integrity between the interior of 
the house and the fire in the fireplace. 
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7886 Investigations on using the earth as a natural heat 
source for heat pumps. Final report. Nievergeld, P.G.M.; van 
den —_ J.H.A.M.; van der Horst, J.F.; Koppenol, A.D. 
Luxembo' g; Commission of the Eur mmunities 
(1980). 2p (EUR—6835-EN). ECIS, Washington, DC 

A survey of the theoretical investigations carried out dealing 
with the use of the earth as a natural heat source for heat pumps is 
presented. The project evaluates the earth as a natural heat source 
for heat pumps for domestic heating, and specifically investigating 
how much heat can be stored in and extracted from the earth 
during an average summer and winter in the Netherlands. An in- 
ventory of practical experience and current design methods for 
earth heat exchangers is compiled from a literature search. A math- 
ematical model for heat transfer in the soil to and from the earth 
heat exchanger is developed. The possibility of using a computer 
program for calculating heat transfer by a finite element method is 
considered. The thermal behavior of a heat pump system using heat 
from the soil is calculated. Thermal properties of the earth and how 
these affect the heat pump system are investigated. The use of ver- 
tical and horizontal pipes are considered for the earth exchangers. 
The systems are technically and economically evaluated and re- 
search recommendations are given. (MCW) 


7887 Load management past, present, and future at 
Florida Power Corporation. Barron, W.L.; Bowles, R.T. 
(Florida Power “~~ St. Serge pp 87-91 of Control 
of power systems. New York, NY; Institute of Electrical 
and Electronics Engineers, Inc. ( 1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

The load management activities at Florida Power Corpora- 
tion are described in detail. A discussion of the Time-of-Day rate 
experiment which ran from January 1976 to April 1977 along with 
the results are included. Florida Power Corporation has underway 
a unidirectional direct control load management study using radio 
switches to control W/H and A/C loads. Also underway is a bidir- 
ectional direct control load management project using distribution 
line carrier which will not only control W/H and A/C but includes 
a flexible TOD rate. A complete review is made of the direct con- 
trol tests along with Florida Power Corporation's future load man- 
agement objectives. 


7888 Evaluation of customer load management and its 
impacts on energy ment systems. Saylor, C.H.M.; 
Markel, L.C. (Systems Control, Inc., Palo Alto, CA). pp 92- 
95 of Control of power systems. New York, NY; Institute 
of Electrical and Ele lectronics Engineers, Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

A generalized approach to evaluating the benefits of Cus- 
tomer Load Management (CLM) and its associated impacts on 
Energy Management Systems (EMS) is presented. Utilities that are 
considering implementation of CLM functions to existing systems, 
or that are upgrading or implementing advanced EMS's, should 
find this approach useful in evaluating the impacts of CLM on the 
control system designs. 


7889 Quantifying the effects of residential energy pro- 

grams for use in system planning. Isaak, D.; Nadal, J.; Timm, 

R. pp 96-102 of Control of power systems. New York, NY; 

ion). of Electrical and Electronics Engineers, Inc. 
1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

Conservation legislation, load management, and alternate 
energy programs will have a significant effect on residential energy 
use patterns and thus the optimal generating system design. To 
quantify the effects, the Oregon Department of Energy has devel- 
oped a detailed model of residential energy use. The model consists 
of three housing types (single family homes, apartments, and mobile 
homes), three age-of-home categories, five energy sources (electric- 
ity, natural gas, petroleum, solar and other), and twelve specific 
end uses. The model has an average error of +-1% over the back- 
cast period. Projections of housing and appliance stocks are com- 
bined with data on thermal efficiency of residential structures and 
appliance usages to yield estimates of energy use by fuel and struc- 
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ture type of each year through 2000. Specific policies were evaluat- 
ed for the State of Oregon, including revised building codes, Feder- 
al-State Conservation Plan, mandatory retrofitting of existing resi- 
dential units, and extensive expansion of solar heating. Under these 
different policy scenarios, future residential energy use was project- 
ed to range from an average annual rate of 0.2 to 1.71% through 
the year 2000. Future electrical consumption is projected to vary 
from 1.71 to 2.61% annually depending on the program policy se- 
lected. 


Se anomeene of seaman i Sates 
pao Hays, D.K. (Solar Environmental Engineerin; 
Fort Collins, CO); Parkinson, B.W.; Winn, cB e stasi 
of SUN II. Boeer, K.W.; Glenn, B.H. (eds.). Elmsford, NY; 
Pergamon Press Inc. (1979). 
From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A method for identifying various physical parameters of a 
boilding in real time has been developed. This method is directly 
applicable to improved control strategies for space heating and 
system performance evaluation. The development as well as the re- 
sults of computer simulations of the identification techniques are 


presented. 


7891 DOE-1, a computer program for determining the 
energy consumption of buildings. Graven, R.M. (Argonne 
National Lab., IL). pp 894 of SUN II. Boeer, K.W.; Glenn, 
B.H. (eds.). Elmsford, NY; Pergamon Press Inc. (1979). 
From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 


7892 Dynamic computer and laboratory simulations of 
gas-fired central heating systems. Bonne, U. (Honeywell 
Inc., Bloomington, MN); Patani, A.; Leslie, C.M.; DeWerth, 
D.W. pp 28-35 of Modelling, planning and decision in 
energy systems. M.H. (ed.). Anaheim, CA; Acta 
Press (1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

The analysis of central combustion heating systems for resi- 
dences has been computer-simulated and compared with experi- 
ments carried out at the AGA Labs. Good agreement was ob- 
tained. The purpose of this joint study was to maximize the confi- 
dence in model and lab results; provide guidelines for system ad- 
justments or retrofits under study in the field, and predict and un- 
derstand possible fuel, operating cost, and life-cycle cost savings. 
The concept of cost efficiency is presented and reviewed. This can 
serve as a tool to compare system performance, not only of differ- 
ent types of gas-fired, forced-warm-air furnace systems, but also of 
heat pumps and furnaces or boilers. 


7893 Energy analysis in the construction and utilization 
of buildings. Casalonga, P. pp 36-43 of Modelling, planning 
and decision in energy systems. Hamza, M.H. (ed.). Ana- 
heim, CA; Acta Press (1979). (In French) 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

Energy consumption during the construction phase of build- 
ings is first discussed, with tables showing the energy contents of 
materials and energy utilized in their extraction and manufacture; 
an exampie of energy analysis for a building with 100 m? of habit- 
able space is presented. Other brief sections of the paper are devot- 
ed to: (1) relation of energy consumption to the type of building; 
(2) relation of energy consumption to the type of climate; and (3) 
qualitative energy analysis estimate according to type of energy 
(fossil, renewable, etc.). 


7894 Space-heating scenarios for Ontario: a demonstra- 
tion of the Statistics Canada Household Model. Moll, 
R.H.H.; Dickinson, K.H. (Statistics Canada, Ottawa). pp 


107-112 of Modelling, planning and decision in energy sys- 
tems. Hamza, M.H. (ed.). Anaheim, CA; Acta Press (1979). 
From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 
This paper describes the analytical and simulation capabili- 
ties of the currently implemented version of the Household Model 
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developed by the Structural Analysis Division, Statistics Canada. 
The Household Model, as described in A Design Framework for 
Long Term Energy - Economic Analysis of Dwelling Related 
Demand, is a simulation framework and related data base of the Ca- 
nadian housing stocks, residential construction, and end-use energy 
consumption in the residential sector. The purpose of the model is 
to provide an analytical tool for evaluating a variety of residential 
energy-conservation strategies, including: insulation retrofitting and 
the introduction of new building standards; the possibilities for fuel 
substitution afforded by equipment retrofitting; and the impact of 
new technologies for space conditioning with respect to impacts on 
residential energy requirements and construction materials over 
time. 


3202 Transportation 


7895 (CONF-801030—3) Comparisons of gasohol and 
gasoline in laboratory and field trials. Allsup, J.R.; Gurney, 
M.D. ent of Energy, Bartlesville, OK (USA). Bar- 
tlesville Technology Center). 18 Dec 1980. 7p. 
NTIS, PC ‘AO /MF AO1. 
From 4. international symposium on alcohol fuels technol- 
gy; Sao Paulo, Brazil (5 Oct 1980). 

Experimental work has been done to obtain comparative 
field experience with gasohol and with gasoline used in controlled 
tests with units of a commercial service fleet. A total of 110 vehi- 
cles were involved with half of the units operated using a control 
gasoline and the other half operated using gasohol. At an appropri- 
ate point in the tests, fuels were switched so that both gasohol- and 
gasoline-related data were obtained from all individual test units. 
Southwestern Bell Telephone vehicle operators observed and re- 
corded information from the vehicles during use in normal field 
service. Vehicle drivers rated driveability and recorded the nature 
and circumstances of vehicle malfunction. Service records provided 
information on fuel economy and on fuel system problems. Emis- 
sions and fuel economy data were obtained from tests conducted on 
the vehicles at the Bartlesville Energy Technology Center using a 
chassis dynamometer to run EPA's prescribed test routines. Results 
in comparing experience between using gasohol and using gasoline 
showed, on the average, regulated emissions to have been lower for 
vehicles fueled with gasohol. However, considering individual vehi- 
cles, results were mixed, and the data are inadequate to conclude 
that real differences attributable to the test fuels exist. Fuel econo- 
my at rated vehicle weight was found unchanged between fuels, 
while driveability was somewhat poorer using gasohol. In brief, in 
the perspective of normal performance and problems to be expect- 
ed, no substantial difference was observed in field or laboratory ex- 
perience in the comparative testing of gasohol and control gasoline. 


7896 (CONF-801030—4) Fleet trials using methanol/ 
gasoline blends. Stamper, K.R. en “re Energy, Bar- 
tlesville, OK (USA). Bartlesville Energy Technology 
Center). 1980. 10p. NTIS, PC A02/MF AO1. 

From 4. international symposium on alcohol fuels technol- 
ogy; Sao Paulo, Brazil (5 Oct 1980). 

Seven current-production automobiles were used in a fleet 
study to determine the long-term effects and end-use influences of 
using 10% methanol/90% gasoline blends as automotive fuels. The 
vehicles were operated over a course designed to accumulate mile- 
age at a rate and duty cycle similar to automobiles used by the pri- 
vate sector in the US. Vehicle tests were run at each 5000-mile ac- 
cumulation interval to determine the fuel economy and the mass of 
pollutant emissions generated by the vehicles operating on the 10% 
methanol blend and to establish a basis for comparison on an un- 
leaded, low-octane Indolene. These data showed an average reduc- 
tion in volumetric fuel economy (approximately 5%) and a consist- 
ent reduction in carbon monoxide emissions associated with the use 
of the 10% methanol blend. At the end of 50,000 miles of operation 
on the blend, the engine and fuel handling systems in four of the 
vehicles were disassembled for inspection and rating to identify any 
significant wear or materials incompatibility problems associated 
with long-term operation on the methanol blend. Crankcase lubri- 
cants were changed at 5000-mile intervals. Subsequent analyses of 
the used lubricants did not reveal any significant abnormalities that 
would indicate an adverse fuel/lubricant interaction. Two of the 
vehicles were used in Sealed Housing for Evaporative Determina- 
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tion tests using low-octane Indolene and a 10% methanol/90% In- 
dolene blend. The data from these tests showed a significant in- 
crease in evaporative emissions associated with short-term use of 
the methanol blends and an even greater increase when the metha- 
nol blend is used for extended periods. 


7897 (DOE/EIA—0207/4) Residential energy consump- 
tion survey: consumption patterns of household vehicles, = 
to August 1979, ent of Energy, ae a 
(USA). Energy oa Administration). Jun 1980. 69p. 
NTIS, PC A04/MF 

Survey data for = as July, and August 1979 Household 
Transportation Panels for the 48 contiguous states and the District 
of Columbia are given. The tables include both average and aggre- 
gate transportation statistics cross-classified by vehicle characteris- 
tics (size, age, fuel typically used), and household characteristics 
(urban/rural, income, one- versus multi-vehicle, number of drivers, 
household size). Data on the fuel purchasing situation motorists en- 
countered in these months are also provided. Included in the report 
are: a summary of findings; a description of how the survey was 
conducted; a copy of the fuel purchase log, the background ques- 
tionnaire, and the gas lines questionnaire; an explanation of the rela- 
tive standard errors for total sample estimates; and a glossary. 


7898 (DOT-OST-LIB—11) Energy use in Samet 
tion: selected references. La Foy, A.B. (comp.). (Departmen 
of Transportation, Wudieeeen. DC (USA)). Aug 1980. 3p. 
NTIS. 

A selected, partially annotated listing of 502 periodical arti- 
cles, reports, and books held by the DOT Library on the subject of 
energy use in transportation is presented. The period covered is 
about from the time of the energy crisis to late 1979. Not all refer- 
ences in certain subject categories are directly addressed to trans- 
portation but are included to provide overall energy background 
material. Subjects covered are: conservation, consumption, econom- 
ics, forecasts, fuels, government, modes, planning and policy, re- 
search and development, shortages, and statistics. 


7899 (LA—8641-MS) Transportation energy flows for 
1976. Kidman, R.B. (Los Alamos Scientific Lab., NM 
(USA)). Dec 1980. Contract W-7405-ENG-36. 69p. NTIS, 
PC A04/MF AOl1. 

Highly graphic, condensed, and informative illustrations of 
the 1976 transportation energy flows are presented for each of the 
50 states, the 10 US Federal Standard Regions, the Military, and 
the United States. Each diagram shows the energy flow from pri- 
mary energies, to fuel types, to the modes of transportation, plus 
the pollution emissions produced by each mode. The diagrams are 
an initial attempt to provide a convenient overview and standard- 
ized framework of the transportation system. 


7900 Forecasting toll traffic: energy and other impacts. 
Greenbaum, D.W. Traffic Quarterly (U.S.); 35: No. 1, 97- 
116(Jan 1981). 

This analysis focuses on passenger-car activity and attempts 
to shed some light on the question that is asked so often these days: 
what is going to happen to future toll road traffic, particularly as 
influenced by the energy situation? Three main points are covered: 
(1) a look at the recent losses in passenger car traffic experienced 
on most toll facilities; (2) a brief analysis of factors causing these 
losses together with an attempt at forecasting future passenger-car- 
traffic trends; and, (3) an observation on conditions that may be in- 
fluencing long-term traffic trends to an even greater degree than 
the energy situation. Considering the expected energy situation, 
passenger-car traffic on toll facilities can be expected to increase 
but generally at a very modest rate. The costs of operating and 
maintaining toll facilities will rise at a substantially faster rate than 
the toll traffic. For many toll road operatcrs, periodic toll increases 
will be a fact of life. In summary, it appears that forecasting tech- 
niques, based on detailed analyses of actual operating results, are 
still valid in these times of change. In the future, the impacts of fuel 
shortages or prices, assuming no catastrophic changes, probably 
will be minimal. Changing life styles and economic considerations, 
however, should be the principal concerns and these will keep 
automobile traffic from growing as it once did. 
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7901 Data requirements for transportation energy con- 
servation research. O'Connor, T.P.; Loebl, A.S. (Oak f Ridge 
Natl Lab, TN). 638-648 of Technology for energy con- 
servation. Silver Spring, MD; Inf. Transfer Inc. (1978). 

From Technology for energy conservation; Albuquerque, 
NM, USA (23 Jan 1978). 

The data needs identified in this discussion focus both upon 
descriptive data on current and historical energy use patterns as 
well as the identification of those factors which determine the 
levels of energy use. Within this context, the paper addresses the 
adequacy of existing data in terms of its scope and reliability. The 
discussion draws upon the experiences at ORNL in identifying data 
inconsistencies and voids. 16 refs. 
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— ALSO TO CITATION(S) 7092, 7394, 7398, 7402, 7846, 7876, 7884, 


7902 (ANL/CNSV—9) Energy and materials flows in 
the production of olefins and their derivatives. Gaines, L.L.; 
Shen, S.Y. (Argonne National Lab., IL (USA)). Aug 1980. 
Contract W-31-109-ENG-38. 184p. NTIS, PC A09/MF 
AOl. 

Production of olefins and their derivatives uses almost 3.5% 
of the oil and gas consumed annually in the United States. It is esti- 
mated that their production requires an input energy of 2 Q, which 
is 50% of the energy used in the production of all petrochemicals. 
Substantial amounts of this energy could be recovered through re- 
cycling. For example, recycling of a single plastic product, polyes- 
ter soft drink bottles, could have recovered about 0.014 Q in 1979. 
(About 1.4 Q is used to produce plastic derivatives of olefins). Pet- 
rochemical processes use fuels as feedstocks, as well as for process 
energy, and a portion of this energy is not foregone and can be re- 
covered through combustion of the products. The energy foregone 
in the production of ethylene is estimated to be 7800 Btu/lb. The 
energy foregone in plastics production ranges from 12,100 Btu/lb 
for the new linear low-density polyethylene to 77,200 Btu/Ib for 
nylon 66, which is about 60% of the total energy input for that 
product. Further investigation of the following areas could yield 
both material and energy savings in the olefins industry: (1) recy- 
cling of petrochemical products to recover energy in addition to 
that recoverable through combustion, (2) impact of feedstock sub- 
stitution on utilization of available national resources, and (3) effec- 
tive use of the heat embodied in process steam. This steam accounts 
for a major fraction of the industry's energy input. 


7903 (CONF-800885—) Situation 80: Bulletin Y-157. 
Kennedy, G.D. (National Fertilizer Development Center, 
Muscle Shoals, AL (USA)). Aug 1980. 37p. NTIS, PC 
A03/MF AO0O1. 

From TVA fertilizer conference; Kansas City, MO, USA (5 
Aug 1980). 

Three papers presented by panelists in a session dealing with 
the impact of high costs of money, labor, and energy on the fertiliz- 
er retailer are entitled: Effects of High Costs on Fertilizer Produc- 
tion; Fertilizer Distribution - An Increasing Cost Burden; and 
Changes in Fertilizer and Tillage Practices to Meet Energy Prob- 
lems of the 1980's. The views of a retailer panel and a farm man- 
ager on adjusting to increasing costs and energy uncertainties are 
included. (MCW) 


7904 (CONF-7808129—) Situation 78: TVA Fertilizer 
Conference. Bulletin Y-131. (National Fertilizer Develop- 
ment Center, Muscle Shoals, AL (USA)). Aug 1978. 84p. 
NTIS, PC A05/MF AOl. 

From TVA fertilizer conference; St Louis, MO, USA (15 
Aug 1978). 

Papers presented at the conference on Policy are: Energy- 
Food-Fertilizer, Edwin M. Wheeler, The Fertilizer Institute; US 
Competition in World Agricultural Markets, J. Dawson Ahalt and 
John C. Roney, USDA; World Fertilizer Trade and the US Market 
Outlook, Edwin A. Harre and Hazel A. Handley, TVA; and Fertil- 
izer Situation - 1979, John R. Douglas, TVA. Energy Use and 
How to Conserve It in the Fertilizer Industry by Frank P. Achorn 
and Home L. Kimbrough, TVA, and Using Nitrogen Efficiently - 
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Theoretical Aspects by Roland D. Hauck, TVA, are the two 
papers presented on the subject of Energy. Thrusts in New Fertiliz- 
er Technology by L.B. Nelson, TVA, is presented. Three papers 
presented in a panel discussion, Potential Impact of New Products 
and Practices, are: Nitrogen Inhibitors, Gyles W. Randall and Gary 
L. Malzer, University of Minnesota; The Potential Impact of Lime 

i L.S. Murphy, Potash/Phosphate Institute, Kent 
Winter, and R.E. Lamond, Kansas State University; and Delayed 
Release Fertilizers by Leo M. Walsh, University of Wisconsin. A 
marketing paper, Strategic Planning in Retail Fertilizer Plants, W. 
David Downey, Purdue University, is presented. (MCW) 


7905 poe pe Effect of on 
— and operation of ammonia plants. (Tennessee Valley 
Authority, Muscle Shoals, AL (USA). Div. of Chemical 
Development). 1978. 32p. NTIS, PC A03/MF AO1. 

From FAI annual seminar: improving productivity in fertil- 
izer industry; New Delhi, India (30 Nov 1978). 

Background information is given on energy requirements for 
producing ammonia in conventional plants. Technical developments 
leading to modern reforming ammonia technology are discussed. 
Details are given on two recent commercial developments: (1) use 
of the Selectoxo process as developed by Engelhard Industries for 
dramatically reducing the carbon monoxide content of the synthesis 
gas, and (2) substitution of vaporized fuel oil (VFO/sup TM/), a 
development of Allied Chemical Corporation, for premium fuels in 
the primary reformer. Brief descriptions with literature references 
are given for several other energy optimization concepts for ammo- 
nia plants. 


(DOE/CS/20167—02) Use of RDF to dry recov- 
on froth-floated glass. Final report. (National Center for 
Resource Recovery, Inc., Washington, DC (USA)). Oct 
pony Contract AC01-76CS20167. 122p. NTIS, PC A06/MF 
A0l. 


An evaluation is made of the technical and economic feasi- 
bility of using waste- or refuse-derived fuel, at a resource recovery 
site, to provide the energy for drying glass recovered by froth flo- 
tation. A survey of equipment manufacturers and a technical study 
of an assembly, including a waste combusting unit, heat exchanger, 
and dryer is conducted. An equipment package is defined and 
costed. The analysis shows that, at the present price of oil, and 
probably for the next decade, drying froth-floated glass is done 
more economically, simply, and compactly with fuel oil than with 
refuse-derived fuel in a single-use, dedicated combustor. 


7907 (DOE/CS/20167—04) Use of RDF as a kiln fuel. 
Final report. (National Center for Resource Recovery, Inc., 
Washington, DC (USA)). Oct 1980. Contract ACOI- 
76CS20167. 136p. NTIS, PC A07/MF AO1. 

Refuse derived fuel (RDF) has been experimented with and/ 
or proposed for use in kilns for the production of portland cement, 
lime, and expanded shale (a form of lightweight aggregate). Tech- 
nological issues affecting the use of RDF in kilns are reviewed as 
are the results of trials in which RDF has been used as a kiln fuel. 
Three future research/demonstration projects for addressing the 
major unresolved issues are discussed. These projects are: a lime 
plant trial; a trial in a pre-calcining furnace; and an extended trial in 
a cement kiln. 


7908 (DOE/CS/40023—T2) Highly efficient welding 
power supply. Final report, May 1, 1978-September 30, 1980. 
Thommes, J.M. (Cyclomatic Industries, Inc., San Diego, 
CA (USA)). Sep 1980. Contract AC03-78CS40023. 8ip. 
NTIS, PC A05/MF AOl1. 

The results and findings of an energy efficient welding 
power development project are presented. The power source devel- 
oped is to be used for electric arc welding processes in which 3.5 
trillion Btu of energy (1978 example year) can be saved annually. 
The power source development incorporates the use of switch 
mode power supply techniques in order to convert industrial supply 
mains (230/460 VAC 3 phi 60 Hz) to appropriate welding voltages 
and currents (up to 32 volts/up to 300 amps). A series capacitor 
switch mode power circuit was the circuit technique chosen in 
order to optimize energy efficiency, costs, reliability, size/weight, 
and welding performance. Test results demonstrated an effective ef- 
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ficiency (taking into account idle power consumption) of 80 to 91% 
for the energy efficient power source while the conventional types 
of power sources tested ranged from 41 to 74% efficiency. Line 
power factor was also improved for the energy efficient power 
source. Field tests indicated additional refinements of weld process 
performance and power source audible noise emission reduction 
could be beneficial. 


SAE EH Deviant 6 etetew 
in t the production of fertilizers in 

plants. Progress report No. 12, September 1980. Final report. 
(National Fertilizer Development Center, Muscle Shoals, 
AL (USA)). Sep 1980. Contract AI01-76CS40276. 33p. 
NTIS, PC A03/MF AO1. 

Work conducted to demonstrate procedures and equipment 
to conserve about 83% of fuel oil used for drying and generating 
steam in the ammoniation-granulation plants is reported. The gener- 
al mechanism of granulation is examined. Conventional ammonia- 
tion-granulation plants are described and the new pipe-cross reactor 
system is described and schematics of their design are presented. 
Results of some demonstration tests reveal that an average of 
785,000 Btu's per ton of production is eliminated with the installa- 
tion of the TVA pipe-cross reactor process. It also reduces atmos- 
pheric emissions. Data on investment cost and payback period of 
the installation of a pipe-cross reactor in an existing TVA granula- 
tion fertilizer plant are presented. 


7910 (DOE/TIC—11339) Classification and evaluation 
of electric motors and pumps. (Argonne National Lab., IL 
(USA)). Sep 1980. Contract W-31-109-ENG-38. 267p. 
NTIS, PC Al2/MF AO1. 

Section 342(a) of the Energy Policy and Conservation Act, 
P.L. 94-163 (EPCA), requires the Department of Energy (DOE) to 
evaluate electric motors and pumps to determine: standard classifi- 
cations with respect to size, function, type of energy used, method 
of manufacture, or other factors; and the practicability and effects 
of requiring all or part of such classes of electric motors and pumps 
to meet performance standards establishing minimum levels of 
energy efficiency. This study analyzes two specific conservation 
strategies for improving the energy efficiency of standardized elec- 
tric motors and pumps, i.e., labeling rules; and energy efficiency 
standards. Based on this analysis DOE makes the following recom- 
mendations with respect to industrial motors: DOE should monitor 
industry implementation standardized test procedures. DOE should 
monitor industry implementation of a more informative labeling 
program which has been developed on a voluntary basis by indus- 
try; legislative authority to establish minimum efficiency standards 
should not be requested; DOE monitoring of the market penetra- 
tion for high-efficiency motors should be undertaken; and DOE 
should continue to assist in development of information designed to 
accelerate investment in high-efficiency motors. With respect to in- 
dustrial pumps: DOE should monitor industry implementation of 
test procedures; DOE should monitor industry implementation of 
an improved information program on pump efficiency; legislative 
authority to establish minimum efficiency standards should not be 
requested; and DOE should assist in development of information 
materials designed to accelerate investment in pumps that would 
reduce energy consumption. 


7911 (NP—25172) State-of-the-art waste heat utilization 
for agriculture and aquaculture. (Tennessee Valley Authori- 
ty, Knoxville (USA)). Aug 1978. 414p. NTIS, PC A18/MF 
AOl. 


A state-of-the-art assessment of research, demonstration, and 
commercial projects that involve the use of power plant condenser 
cooling water for agricultural and aquacultural purposes was con- 
ducted. Information was obtained from published literature, site 
visits, and communications with knowledgeable individuals. Ther- 
mal effluent uses were discussed for controlled environment green- 
houses, biological recycling of nutrients from livestock manures, 
soil heating and irrigation, environmental control for livestock 
housing, grain drying, food processing, as well as the culture of nu- 
merous aquatic organisms. A large number of research and feasibil- 
ity studies have been conducted, but few commercial enterprises 
are utilizing thermal effluent. Interfacing problems, environmental 
and legal restrictions, along with insufficient technology, have not 
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allowed widespread commercial application. Specific research 
needs were discussed. 


7912 (NP—25205) New developments in fertilizer tech- 
nolugy. Bulletin Y-136. (National Fertilizer Development 
Center, Muscle Shoals, AL (USA)). Oct 1978. 109p. S, 
PC A06/MF AOl1. 

oy exhibits. 

A's fertilizer ‘technology demonstration programs orient- 
ed to omen and energy and nonrenewable mineral resources, 
increasing the efficiency of fertilizer use, and finding alternatives to 
use of natural gas and oil in fertilizer production, are presented. 
The processes involved in the 22 exhibits, 7 pilot plant demonstra- 
tions, and 4 plant demonstrations are discussed. The exhibits are 
categorized according to utilization of marginal phosphate rock, 
fluid fertilizers, agronomic research, chemical analysis of fertilizers, 
granular fertilizer, and miscellaneous (ammonia from coal, fertilizer 
industry use of TVA materials, SO, recovery from power plant 
stack gases usng melamine, electrolytic production of hydrogen 
from water, and reduction of ammonia losses from urea applied to 
soil surfaces). An index of publications and reports pertinent to the 
various deonstration is included. The supplement to this bulletin 
contains charts and pictures of the various projects. (MCW) 


7913 (ORNL/TM—7580) Economic application, design 
analysis, and material availability for ceramic heat exchang- 
ers. Tennergy, V.J. (Oak Ridge National Lab., TN (USA)). 
Jan 1981. Contract W-7405-ENG-26. 74p. NTIS, PC A04/ 
MF AOl1. 

Fuel consumption in an industrial process can be reduced by 
40% or more by using recuperation or regeneration to heat air for 
the burners compared with use of ambient temperature air for fuel 
combustion with furnace gases in the range of 1300°C and air pre- 
heat temperatures above 800°C. Alloy temperature limitations and 
corrosion of the alloys severely limit the use of metal recuperators 
to preheat air above about 600°C. Structural ceramics, such as sili- 
con carbide, offer promise for use in high-temperature HXs for re- 
covering waste heat from hot flue gases. An assessment was made 
of industrial attitudes toward advanced high-temperature ceramic 
recuperators. Three promising industrial processes are identified 
where these recuperators could be applied. Conceptual designs of 
ceramic recuperators are given consistent with the furnace require- 
ments for these processes. The annual national fuel saving possible 
for the three applications of these recuperators is estimated. The ap- 
plications included steel soaking pit, aluminum remelting, and glass 
melting furnaces. Installation of these advanced ceramic recupera- 
tors on the three types of industrial furnaces considered would save 
$228 million annually based upon an assumed recuperator perform- 
ance and $3.10/GJ energy costs. Simple payback times are 1 to 1.5 
years for the recuperators based upon assumed cost escalations to 
1984, if ceramic tubing costs can be reduced to one-fifth of present 
values. 


7914 (STU—76-6892) Energy conserving chip refining. 
(Kungliga Tekniska Hoegskolan, Stockholm (Sweden). In- 
stitutionen foer Cellulosateknik). 1979. 324p. (In Swedish). 
NTIS (US Sales Only), PC Al4/MF AO1. 

Separate abstracts are prepared for 8 papers presented on 
energy conservation during processing of wood and wood prod- 
ucts. (MCW) 


7915 (STU—76-6892, pp 16p, App.1) Electron irradia- 
tion of thermo-defibrated pulp. Samuelsson, L.; Hartler, N.; 
Mijoeberg, P.J. 1979. (In Swedish). 

In Energy conserving chip refining. 

Thermoseparated pulp was exposed to electron irradiation in 
doses of 0.15 and 1.0 Mrad. The energy consumption at the milling 
was then compared to that of unirradiated pulp. No significant dif- 
ference was found. 


7916 (STU—76-6892, pp 90p, App.2) Microbial diges- 
tion in connection with production of thermomechanical pulp. 
Samuelsson, L.; Hartler, N.; Mjoeberg, P.J.; Eriksson, K.E.; 
Vallander, L. 1979. (In Swedish). 

In Energy conserving chip refining. 

Experiments were performed whee thermomechanical pulp 
was treated through microbial digestion using the white-rot fungus 
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Phlebia radiata. Wood chips or defibrated pulp were digested and 
the effects on the energy consumption of the refining and on the 
quality of the pulp were measured. 


7917 (STU—76-6892, pp 47p, App.3a) Ozone treatment 
of thermo-defibrated pulp. Samuelsson, L.; Hartler, N.; 
eae P.J. 1979. (In Swedish). 
Energy conserving chip refining. 
nouuen =e capunel, fe ray ‘wood chips were ozone- 
treated after Temanian at 170°C. It was found that the 
ozone treatment had a positive effect on the quality of the pulp and 
reduced the energy consumption at the refining process. 


7918 (STU—76-6892, pp 14p, App.3b) Ozone treatment 
of thermomechanical Samuelsson, L.; Hartler, N.; 
Mioeberg, P.J. 1979. (in Swedish). 


In Energy conserving chip refining. 

Experiments are reported where thermomechanical pulp, 
treated at 127°C, was ozone treated in order to try to reduce the 
energy consumption at refining. 


7919 (STU—76-6892, pp 2lp, App.4) Chlorine oxide 
treatment of pulp. Samuelsson, L.; Hartler, 
N.; Loefquist, R.; Mjoeberg, P.J. 1979. (In Swedish). 

In Energy conserving chip refining. 

An experiment is reported, where the wood chips were 
treated with ClO, before refining as an energy conserving measure. 
The treatment however did not influence the energy consumption 
at milling in a PFI-mill. 


7920 (STU—76-6892, FR. 31 aed App.5) Chemical addi- 
tives at refining. Holmer, artler, N.; Loefquist, R.; 
Mijoeberg, P.J. 1979. (In Swedish). 

In i conserving chi = 

The defibration was pocieaned in two stages. In the first 
stage sodium sulfite of caustic soda were used as additives to 
reduce the energy consumption. Tests were also made with alumin- 
ium sulfate, H taphosphate, tripolyphosphate, and cerium ni- 
trate. An energy conservation of 19 and 25% was obtained with a 
yield reduction of 1 to 3%. 





7921 (STU—76-6892, pp 52p, App. 6) Methods for mili- 
ing. Samuelsson, L.; Hartler, N.; Mjoeberg, P.J. 1979. (In 
Swedish). 

In Energy conserving chip refining. 

Methods for refining (milling) of low-energy defibrated 
pulps are described. In particular, milling in a PFI-mill was studied 
with respect to the energy consumption. 


7922 (STU—76-6892, pp 32p, App.7) Literature study 
of energy intensive stages in the production of thermomechan- 
ical pulp. Holmer, H.; Hartler, N.; Loefquist, R.; Mjoeberg, 
P.J. 1979. (In Swedish). 

In Energy conserving chip refining. 

Short reviews are given of published works in the field of 
chip-refining in the pulp industry. 


7923 Apparatus for processing wood products using heat 
from a boiler for indirectly heating drying gas. Daniels, V.E. 
(to Champion International Corp). US Patent 4,218,832. 26 
Aug 1980. Filed date 27 Apr 1979. vp. 

In an apparatus for making wood and/or paper products 
from raw wood, the exhaust gas from the boiler that is employed 
for generating steam is used to heat the drying gas that is passed 
through the dryer. An air-to-air heat exchanger is used to transfer 
the heat energy from the exhaust gas to the drying gas. 


7924 Heat saver device. Garafalo, A.; Salvatore, A.C.; 
Talmadge, M.J. US Patent 4,219,073. 26 Aug 1980. Filed 
date 16 Jan 1978. vp. 

The present invention provides a novel heat exchanger 
which is adaptable for attachment to an exhaust stack of either an 
oil or natural gas furnace and includes a heat exchange chamber 
with a plurality of separate, closely packed tubular conduits ar- 
ranged to transport hot exhaust gases therethrough, a fan assembly 
which is attached to a side wall of the heat exchanger and is selec- 
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tively actuable to force ambient air around the plurality of tubular 
conduits to heat the ambient air and thereby provide an additional 
heat source, and a thermostat extending into the ambient air pas- 
sageway for monitoring the ambient air temperature and selectively 
actuating the fan assembly when the ambient air reaches a pre-set 
temperature. 


7925 Process for recovering molybdenum and tungsten 
E.R. (to 


from mining wastewater. Ramadorai, G.; Ramirez, 
Dravo ST vp US Patent 4,219, 416. 3 26 Aug 1980. Filed date 
29 Jun 197 

A process . removal of heavy metals in their anionic state, 
particularly tungsten and molybdenum, from industrial mining 
wastewater by chemical precipitation of the heavy metal values, 
followed by gas flotation is described. 


7926 Industrial cogeneration design and demonstration 
program. Rasmussen, G.P.; Curet, H.D.; Keller, F.R. 
(Energy Inc, ID Falls, Idaho). pp 102-108 of Fourth nation- 
al conference on technology for energy. Silver Spring, MD; 
Inf. Transfer Inc. (1980). 

From 4. national conference on technology for energy; Al- 
er. NM, USA (30 Oct 1979). 

e Industrial Cogeneration Design and Demonstration Pro- 
gram is a program being conducted by Energy Incorporated with 
U.S. Department of Energy funding to demonstrate the technical 
feasibility and economic viability of near state-of-the-art cogenera- 
tion systems for industrial application. The program includes the 
design, construction, and demonstration of a waste wood fired co- 
generation system utilizing an atmospheric fluidized-bed combustor 
and an indirect fired gas turbine to produce hot process air, process 
steam, and electricity. 1 ref. 


7927 Transportation fuel requirements in the food and 
fiber system. Barton, J.A. Washington, DC; Department of 
Agriculture (1980). 47p. (NP—25200). 

Continued spot shortages of diesel fuel and gasoline could 
disrupt the flow of food and fiber from farmers to consumers. It 
took an estimated 2892 million gallons of diesel fuel and 411 million 
gallons of gasoline to transport farm inputs, commodities, and man- 
ufactured food products in 1977. Demands for transportation fuel 
are likely to increase in the foreseeable future. Transportation of 
farm inputs required 619 million gallons of fuel. The biggest user of 
this was the distribution of fertilizer products, which required 195 
million gallons. Moving agricultural commodities from farmers to 
processors required 1416 million gallons of fuel. The biggest re- 
quirements were 654 million gallons for grains and soybeans and 
525 million gallons for fruits and vegetables. It took 1268 million 
gallons of fuel to transport manufactured food products from pro- 
cessors to warehouses and supermarkets. Truck shipments made up 
41% of total ton-miles in the food and fiber system in 1977 and re- 
quired 2529 million gallons of fuel, or 77% of the total. Rail move- 
ments required 665 million gallons, or 20%. Barge shipments ac- 
counted for most of the remainder. Transportation fuel require- 
ments for different products can vary by region, season, and year. 
Variations can be large on the local level because of regional spe- 
cialization in production, yield changes, and market considerations. 
Fruits and vegetables going to processors are the most seasonal of 
the major commodities, while animal products and manufactured 
food products exhibit no significant seasonal shipping patterns. 
Variability in grain, soybean, fruit, and vegetable production has 
the greatest impact on fuel requirements. 


7928 Energy: recovery of residual heat in the extraction 
of oilseeds and in the hydrogenation of edible oils and fats. 
Ong, T.L. Brussels, Belgium; Commission of the European 
Communities (1980). 29p. (EUR—6837-EN). European 
Community Information Service, Washington, DC 

An investigation was made of the economical and technolog- 
ical feasibility to utilize the residual heat of the exhaust gases from 
the gas-fired steamboilers for drying soybean meal or for heating- 
conditioning soybeans prior to flaking. For several reasons (the 
high nitrogen oxides content of the gases, the long distance in the 
plant between steamboilers and dryer), the utilization of the stack 
gases for drying soybean meal is not feasible. The utilization of 
these gases for heating-conditioning purposes is feasible. The pay- 
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back period and rate of return will be 3.62 years and > 20% re- 
spectively. Another investigation was made into the economical 
and technological feasibility to recover the reaction heat in the hy- 
drogenation of edible oils. From the results of the experiments it is 
concluded that it is quite feasible to utilize this heat for preparing 
low pressure steam of about 140°C or hot water of about 75°C. 
The payback period and rate of return will be 2.97 years and > 
20% respectively. Estimates on the necessary investments for an ex- 
traction plant with a capacity of 1000 tons of beans per day and in 
the hardening plant with a capacity of 60 tons of oil per day are 
made. 


7929 Power control system paper mill. Richter, G. (St. 
Regis Paper Co., Houston, TX); Keenon, D. 45-50 of 
Control of power systems. New York, NY; itute of 
Electrical and Electronics Engineers, Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

The power demand control system installed at the Lufkin 
Mill of Southland Division, St. Regis Paper Company is described. 
The system is based around a micro-processor unit that automati- 
cally changes the output of the generators to maintain a constant 
power load from the utility company. 


7930 Plant power demands met by economic balance of 
generated and purchased power. Hall, J.A. (Union Carbide 
Corp., Texas City, TX). pp 51-56 of ‘Control of power sys- 
tems. New York, NY; Institute of Electrical and i 
Engineers, Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

Union Carbide’s Texas City plant has complex power gener- 
ating systems utilizing gas turbines, back pressure and condensing 
steam turbines as prime movers that operate in a variety of energy 
cycles varying efficiencies. Recently the plant installed a synchro- 
nized electrical power tie to the local power company. This will 
allow the plant to purchase power and optimize existing in-plant 
generation to meet load demands without the large capital invest- 
ment that is required for additional generating equipment. In addi- 
tion, this power tie installation project contained a control system 
to regulate the power purchased and to adjust the loads on in-plant 
generators to obtain the most economical mix of generated and pur- 
chased power. This control system is unique to Union Carbide in 
that a programmable controller, rather than a computer, is used as 
the brain of the control system. A Modicon programmable control- 
ler was selected to handle the sequencing logic and the logic deci- 
sion-making chores. It is designed to operate in the industrial envi- 
ronment and is simple to reprogram as economics, priorities and 
energy cycles change. If the plant is disconnected from the power 
company, the Modicon is programmed to control the frequency 
and to adjust generator loads to take advantage of the most effi- 
cient energy cycles available. The controller has many alarm fea- 
tures to keep the operators forewarned of pending trouble and can 
trip the tie line circuit breaker, if warranted, to prevent setting a 
new peak demand. Through the prudent use of purchased power 
and a programmable controller to optimize the use of available 
energy, Union Carbide has taken another step toward its goal of in- 
creased efficiency in power generation and steam utilization. 


7931 Design of motor control centers: a new look. Shar- 
iff, S.A.; . Bhatiens, B.M. (Westinghouse Electric Corp., Chi- 
cago, IL). p pp 57-60 of Control of Pete systems. New 
York, NY; Institute of Electrical and tronics Engineers, 
Inc. (1979). 

From Control of power systems conference and exposition; 
Houston, TX, USA (19 Mar 1979). 

The design of the motor control center has undergone many 
changes in the last two decades. Today's requirements of reliable 
power, operator safety, NEMA and UL Standards, higher short 
circuit withstandability, etc. are, to a great extent, responsible for 
bringing new design innovations and giving a new look to the 
design of the motor control center. 





133 of Modelling, lanning and decision in ener; 
Hamza, M.H. (ell). aaabapelan 


From International symposiam o——— 


energy into a derived demand for up to six energy fuel types (oil, 
natural gas, electricity, gasoline, LPG, and coal), each as a function 
<i de: tet atten ‘The, catkins suena Of in eetien onthe 
metric manufacturing models are summarized through the presenta- 
tion of price elasticities of demand for the factor inputs and the 
energy fuels. 


Optimum energy ee in limestone flue 
desulfurization, Rubin, E'S; yen, D.G.; Carnahan, DR. 
(Carnegie-Mellon Univ, Pits urgh, PA). pp 460-468 of 
Technology for energy conservation. Silver Spring, MD; 
Inf. Transfer Inc. (1978). 

From Technology for energy conservation; Albuquerque, 
NM, a" (23 Jan 1978). 

Flue gas desulfurization (FGD) energy requirements are ana- 
lyzed and methods of minimizing them are investigated to improve 
the net efficiency of electric power generation. The analysis focuses 
on a limestone system, the most widespread process now in use. An 
analytical model is described which was developed to study FGD 
system energy requirements and optimization. Results are presented 
in terms of sensitivity analyses showing the effect of plant, coal, 
regulatory, and FGD system parameters on overall energy require- 
ments. 10 refs. 


Industrial cogeneration--an assessment of system 
cnieatin, Streb, A.J.; Harvey, D.G. (US DOE, Washing- 
ton, DC). 516-521 of Technology for energy conserva- 
tion. Silver Spring, MD; Inf. T: er Ine. (1978). 

From Technology for energy conservation; Albuquerque, 
NM, USA (23 Jan 1978). 

The article presents the component alternatives, system 
process interface options, and system utility interface options as 
they impact the energy conservation potential of industrial co-gen- 
eration. With appropriately constructed contractual arrangement, 
cogeneration should yield attractive cost savings for industry and 
an interesting opportunity for utility profit and growth. 1 ref. 


3206 Municipalities And Community Systems 


7935 (BMFT-FB-T—80-022) Heat recovery from waste 
water by energy-saving heat pump in connection with 
water treatment plants. Wiedmann, U.; Flohrschuetz, R. 
(Maschinenfabrik Au ap greg ony (M.A.N.) A.G., 
Muenchen (Germany, F.R.)). Apr 1980. ered (In German). 
NTIS (US Sales Only), PC Al13/MF AO1 

Separate abstracts were prepared for eight chapters included 
in this report. 


7936 (DOE/EV—0116) Water-related environmental 
control requirements at municipal solid waste-to-energy con- 
version facilities. Young, J.C.; Johnson, L.D. (Iowa State 
Univ. of Science and Technology, Ames (USA)). 1980. 
Contract W-7405-ENG-82. 205p. NTIS, PC A10/MF AO1. 

Water use and waste water production, water pollution con- 
trol technology requirements, and water-related limitations to their 
design and commercialization are identified at municipal solid 
waste-to-energy conversion systems. In Part I, a summary of con- 
clusions and recommendations provides concise statements of find- 
ings relative to water management and waste water treatment of 
each of four municipal solid waste-to-energy conversion categories 
investigated. These include: mass burning, with direct production of 
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steam for use as a supplemental energy source; mechanical process- 
ing to produce a refuse-derived fuel (RDF) for co-firing in gas, 
coal or oil-fired power plants; pyrolysis for production of a burn- 
able oil or gas; and biological conversion of organic wastes to 
methane. Part II contains a brief description of each waste-to- 
energy facility visited during the subject survey showing points of 
water use and wastewater production. One or more facilities of 
each type were selected for sampling of waste waters and follow- 
up tests to determine requirements for water-related environmental 
controls. A comprehensive summary of the results are presented. 
(MCW) 


7937 Optimization of electric and thermal cogeneration 
in an integrated community energy system. Davis, A.A.; 
Kennedy, A.S.; Lee, C.M. (Argonne Natl Lab, IL). p 89- 
97 of Third national conference and exhibition on A. ol- 
ogy for energy conservation. Silver Spring, MD; Inf. Trans- 
fer Inc. (1979). 

From 3. national conference and exhibition on technology 
for energy conservation; Tucson, AZ, USA (22 Jan 1979). 

This paper describes the conceptual design and the economi- 
cal analysis for an electric and thermal energy cogeneration plant 
to serve a mixed use community in Burlington-Boston, Massachu- 
setts. The system design consists of a condensing steam turbine 
with variable extraction and heat recovery for supplying heating 
and cooling loads. 


7938 Optimization of an autonomous energy system for 
an agro-pastoral village. Brosset, C. (CNRS, Toulouse, 
pe Abatut, J.L.; Vauge, C. pp 140-144 of ——- 
planning and decision in ener y systems. Hamza, M.H. 
(ed.). Anaheim, CA; Acta Press (1979). (In French) 
From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 
This paper is concerned with energy problems of an agro- 
pastoral community of developing countries. Many villages are not 
connected to an electrical grid and have only small water re- 
sources. The aim is to design an autonomous energy system based 
on renewable and local resources. The evolution and the energy 
schedule of the village are examined. Then an optimization method 
for the energy-supply system is proposed. 


Mathematical model for optimal use of energy 
non a hot-water-distribution grid. Cocquyt, G. (CEN, Mol, 
Belgium). pp 161-166 of Modelling, planning and decision in 
energy systems. Hamza, M.H. (ed.). Anaheim, CA; Acta 
Press (1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

It is important to consider the users characteristics together 
with the hot-water-plant characteristics when determining the opti- 
mal use of energy from a hot-water-distribution grid. Flow and 
temperature of the returning water influence considerably the per- 
formance of the plant and the grid. Flow and temperature of that 
water are essentially determined by the user’s control equipment, 
the characteristics of the heat exchangers, and the heating tubes or 
devices. Optimizing the system means minimizing the total invest- 
ment and maximizing the total performance. A model for the calcu- 
lation of the user’s parameters involved in the optimization process 
is given. Some characteristics of two typical plants for delivery of 
thermal energy are given. Characteristics of the electricity generat- 
ing plant at Mol with a heating grid installed in 1956 and the geo- 
thermal plant at Creil (France), installed in the 1970s for heating of 
two buildings are summarized briefly. 


Decentralized and hierarchical control of an urban 
a network by mini and microprocessors. Hanus, R. (Fa- 
culte des Sciences Appliquees, Brussels, Belgium). pp 221- 
224 of Modelling, planning and decision in energy systems. 
Hamza, M.H. (ed.). Anaheim, CA; Acta Press (1979). (In 
French) 
From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 
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Low energy wastewater treatment. Small, M.M. 

(Brookhaven Natl Lab, Upton, NY). pp 383-385 of Technol- 

ogy for ener; iy conservation. Silver Spring, MD; Inf. Trans- 
fer Inc. (1978). 

From Technology for energy conservation; Albuquerque, 
NM, USA (23 Jan 1978). 

The key elements of lowland systems are an artificial marsh 
followed by an artificial pond. Depending on the nature of the 
wastewater to be treated and the required degree of treatment, 
these marsh/ponds (M/Ps) may be central in various configurations 
of other pre and post treatment components. The energy savings 
can be demonstrated by comparing both construction and operating 
energy requirements of a M/P lowlands natural system with a con- 
ventional AWT plant. The striking advantage of the M/P over the 
conventional system is seen in a comparison of their energy require- 
ments to construct and to operate. 12 refs. 


3209 Education And Public Relations 


7942 (CONF-7908116—(Vol.1), pp 12p, 79-45) Teach- 
ing renewable energy. Musgrove, M.; MacEwen, E. (Inst. of 
rn and Resources, Charlottetown, Prince Edward I). 

From 5. national conference on solar energy: bringing it 
down to earth; Charlottetown, Prince Edward Island, Canada (18 
Aug 1979). 

Increasing interest in incorporating renewable energy con- 
cepts into school curricula is being expressed by the educational es- 
tablishment. One of the greatest obstacles however is a lack of rele- 
vant Canadian teaching material. Self-contained teaching units and 
individual student projects based on Institute of Man and Resources 
and the Ark R and D programs are described and objectives for 
further teaching aids outlined. 


7943 (LBL-PUB—378) Summer Research Apprentice- 
ship Program (SRAP) for minority junior high school stu- 
dents. A six-week summer demonstration enrichment pro- 
gram. Summary report. Carter, W. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Nov 1980. Contract 
W-7405-ENG-48. 118p. NTIS, PC A06/MF AO1. 

The development and implementation of the 1980 Summer 
Research Apprenticeship Program (SRAP) for minority junior high 
school students conducted by the Lawrence Berkeley Laboratory 
Office of Equal Opportunity is summarized. This six-week pilot 
program, funded by the Department of Energy, was designed to 
stimulate a broader interest in scientific, engineering, and other 
technical careers among minority students. Although the summer 
program emphasized an academic enrichment curriculum, the an- 
ticipated academic year follow-up will concentrate on providing 
career education activities, field trips to local industrial sites, and 
guest speakers, such as research scientists from the Lawrence 
Berkeley Laboratory (LBL). The summer program provided hands 
on activities in the laboratory, instruction in mathematics, develop- 
ment of scientific communication skills, computer science tech- 
niques, and exposure to researchers at work. The SRAP, housed on 
the University of California, Berkeley (UCB) campus, also provided 
field trips to local science and energy-related exhibits, group coun- 
seling, and films. 3 figures, 2 tables. (RWR) 


7944 Energy extension program for New Mexico. Cole, 
R.W. (Univ of NM, Albuquerque). pp 736-737 of Technol- 
ogy for energy conservation. Silver Spring, MD; Inf. Trans- 
fer Inc. (1978) 

From Technology for energy conservation; Albuquerque, 
NM, USA (23 Jan 1978). 

The New Mexico Energy Extension Service (EES) is a 
statewide information delivery system designed to help individual 
energy users in the residential, small business and agricultural sec- 
tors adopt energy-saving measures--including solar and other alter- 
native energy technologies. Administered by the New Mexico De- 
partment of Energy and Minerals (DOEM) with funding primarily 
through the U.S. Department of Energy, the program is being con- 
ducted as one of ten pilot EES programs preparatory to an antici- 
pated nationwide EES program late in 1979. The functioning of 
EES is described here. 2 refs. 


33 ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 
3301 Internal Combustion Engines 


7945 Regional energy information and dissemi- 
nation. Collins, K. (Denver Public Libr, CO). 754-755 of 
Technology for energy conservation. Silver Spring, MD; 
Inf. Transfer Inc. (1978 

From Technology for energy conservation; Albuquerque, 
NM, USA (23 Jan 1978). 

Functioning of the Regional Energy/Environment Informa- 
tion Center developed at the Conservation Library of the Denver 
Public Library is described. Initially the Center agreed to: 1. 
Answer questions about energy and the environment; 2) Through 
the Department of Energy's RECON data bases provide computer 
produced bibliographies; 3. Refer people to other sources of infor- 
mation when appropriate; 4. In connection with this, to help identi- 
fy experts in the fields of energy and environment; 5. Help locate 
and provide publications, when possible. The Center covers 10 
states in the Rocky Mountain Plains. 
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7946 Automobile engines: a development scenario 
Flanagan, R.C. (Univ. of Ottawa). pp 134-139 of Modelli 
planning and decision in energy systems. Hamza, M 
(ed.). Anaheim, CA; Acta Press (1979). 

From weinaghoee symposium on modeling, planning, and 
eee in ener, ae Montreux, Switzerland (19 Jun wha 

Decision Techniques are used to Project future 

automotive engine rae and to identify promising evolution- 
ary paths and R and D directions. A weighted view of the broad 
range of impact parameters, apart from technology itself, were used 
including social, political, economic, purchaser and marketplace 
trends, etc., which will control and direct the course of develop- 
ment. Up to 1985, the pattern of change in automobile technology 
is reasonably well established with electronic or microprocessor op- 
timized engine control on advancing engine designs including learn 
burn, stoichiometric, stratified charge and diesel units. However, 
after 1985, the pattern of evolutionary change is a complex subject 
and integrally related not only with the short-term mandates on 
economy/emissions, but also with long-term national energy poli- 
cies. Long-term ratings clearly favor mature internal combustion 
designs as the heat engines of the future. On the other hand, the 
development of a new line of external combustion engines for the 
1990's is questioned and their advantages over mature internal com- 
bustion units are, at this time, by no means clear. A final alternative 
technology, that of innovative power trains, must be seriously con- 
sidered. Although a major technology breakthrough is required for 
electric vehicles to compete, even in the urban environment, certain 
hybrid designs together with the safe storage of hydrogen in hy- 
drides, offer some very attractive future power trains. The develop- 
ment of broad-cut and multi-fuel internal-combustion engines to- 
gether with increased R and D in innovative urban power-train de- 
signs are important evolutionary paths to follow. Short-term man- 
dates and long-term policies must now be established to provide the 
evolutionary direction desired. 


3301 Internal Combustion Engines 


7947 (DOE/ET/15444—T11) Evaluation of improved 
materials for stationary diesel engines operating on residual 
and coal based fuels. Final report. (Advanced Mechanical 
Technology, Inc., Newton, MA (USA)). 1980. Contract 
ACO03-79ET 15444. 28p. NTIS, PC A03/MF AOl1. 

Experimental results to date from an on-going research pro- 
gram on improved materials for stationary diesel engines using re- 
sidual or coal-based fuels are presented with little discussion of con- 
clusions about these results. Information is included on ring and 
liner wear, fuel oil qualities, ceramic materials, coatings, test proce- 
dures and equipment, and tribology test results. (LCL) 


7948 Method and apparatus for accomplishing flame ig- 
nition for an internal combustion engine. Blackburn, D.E. US 
Patent 4,218,993. 26 Aug 1980. Filed date 14 Mar 1979. vp. 

A flaming engine system for an internal combustion engine 
of the Otto-cycle type comprised of primary and secondary pre-ig- 
nition chambers serially interposed between an engine cylinder and 
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a spark plug, and self-actuated of means metering high combustible 
fuel into the primary pre-ignition chamber. The flame commenced 
in the primary chamber is enhanced and promoted as it 


pre-ignition 
is caused to pass into the secondary pre-ignition chamber, then 
through geometrically designed openings and into the cylinder for 
ignition of the base-air-fuel mixture contained within the cylinder. 


Spark-ignition engine. Haya- 
ih. Y.; Kuroda, H.; Regumo, “Nakane Y. (to Nissan 
Motor Co Ltd (Japan)) S Patent " 218,880. 26 od. 1980. 


i ee) et So ae a & oS 
decrease the combustion time of the charge induction into the com- 
bustion chamber. The charge is formed, before inducted into the 
combustion chamber, by mixing an air-fuel mixture and substantial- 
ly inert gas such as exhaust gas so that the weight ratio of the fuel 
combusted in the combustion chamber and the substantially inert 
gas falls within the range from 1:13.5 to 1:18.5 during normal 


engine operation. 


7950 Externally ignited internal combustion engine. 
Latsch, R.; Schlembach, H. (to Bosch, Robert Gmbh (Ger- 
many, Federal Republic Of)). US Patent 4,218,992. 26 Aug 
1980. vp. 

ys internal combustion engine in which each cylinder or 
combustion volume includes a separate ignition chamber which 
communicates with the main combustion chamber through a rela- 
tively narrow channel or channels is described. The combustible 
mixture is delivered to the separate chamber exclusively through 
these channels by the compressive action of the piston and is ignit- 
ed there by a suitable electrical spark, for example. There is no ad- 
ditional admission of fuel or fuel mixture to the separate ignition 
chamber. The channel or channels terminate in the ignition cham- 
ber in such a manner, for example, tangentially, that one or more 
vortices are generated in the chamber prior to ignition. The chan- 
nels are so oriented that the emerging igniter flames are directed to 
potential hot cells in the main combustion chamber where auto-ig- 
nition could occur. 


7951 Spark ignition systems for internal combustion en- 

gines. Gol, G.; Hill, W.F. (to Lucas Industries Ltd (United 

Kingdom) US Patent 4,218,998. 26 Aug 1980. Filed date 6 
vp. 

An internal combustion engine spark ignition system is pro- 
vided which ensures that sparks are inhibited if the engine tempera- 
ture exceeds a maximum safe level. The ignition circuit includes an 
input transistor which is switched on and off by an engine shaft 
transducer. The input transistor controls charging and discharging 
of a capacitor the voltage on which determines whether switching 
of the input transistor causes a spark to be produced via an output 
amplifier and ignition coil. A temperature sensing element deter- 
mines both the rate at which the capacitor can charge and the final 
voltage to which it can be charged. 


7952 Ignition means for rotary piston engines. Sato, H.; 
Shibagaki, M.; Ueda, T. (to Toyo Kogyo Co Ltd (Japan)). 
US Patent 4, 219, 003. 26 Aug 1980. vp. 

An ignition plug for a rotary piston engine is comprised of a 
central electrode, an insulator disposed around the central electrode 
and having an end surface which defines a creeping discharge sur- 
face, and an outer electrode provided on an outer conductor. The 
outer electrode is radially inwardly projecting with respect to the 
radially inner surface of the conductor and has an axially and radi- 
ally inward edge which is spaced apart from the insulator to pro- 
vide an air gap for spark discharge and located flush with or axially 
outwardly of the end surface of the insulator. 


Sealing member for orbital or rotary motors. 
Sarich, T.R. US Patent 4,219,315. 26 Aug 1980. vp. 

An orbital engine has a piston member journalled on a shaft 
within a housing to orbit therein upon rotation of the shaft. A plu- 
rality of vanes form with the housing and piston member a plurality 
of variable volume chambers. An annular sealing member is mount- 
ed in a recess in a radial face of the piston member and engages an 
opposed radial face of the housing to form a seal therebetween. 
The sealing member has a radial face engaging the radial face of 


ERA VOL. 6, NO. 6 / 1064 


the housing and a non-radial face engaging a wall of the recess in 
the piston and a resilient member urging the radial and non-radial 
faces of the sealing member into sealing engagement with the hous- 


7954 Alternative powerplant characteristics studied. 
Automotive Engineering (New York) (U.S.); 88: No. 1, 73- 
78(Jan 1980). 

The general objective of the Automotive Technology Status 
and Projections task of the Jet Propulsion Laboratory is a continu- 
ing assessment of automotive technology. It considers both current 
and advanced conventional engines, advanced alternative engines, 
advanced power train components, and other energy-conserving 
vehicle modifications which could be implemented by the year 
2000. Vehicle-level projections of fuel economy and emission po- 
tentials of these power systems are secondary objectives. A major 
thrust is determination of potentials of Brayton and Stirling heat 
engine power systems when compared with evolving conventional 
systems such as diesel or uniform-charge or stratified-charge Otto 
engines. Factors considered include fuel economy, emissions, multi- 
fuel capability, use of advanced materials, and cost/manufacturabi- 
lity. Each candidate system is evaluated for its ability to meet not 
only current legislated emissions standards, but also those possible 
in the future, e.g., 0.4 g/mi NOx. 


7955 Particulates and associated emissions from two 
medium-duty diesel engines. Seizinger, D.E.; Eccleston, 
B.H.; Hurn, R.W. Warrendale, PA; iety of Automotive 
Engineers, Inc. (1979). 10p. 

Experimental data were obtained from two medium-duty 
diesel engines derated to qualify for use in underground mines. Gas- 
eous and particulate emissions from these engines were measured 
and results provide information on the effect of exhaust treatment 
devices on the emissions. The devices in the study were a catalyst, 
a particulate trap, and an exhaust gas cooler of the water scrubber 
type. Emission levels of carbon monoxide and hydrocarbons were 
observed to be very low in comparison with emissions levels of 
comparable engines in full-rated operation. Oxides of nitrogen and 
benzo(a)pyrene content of the exhaust also were found to be some- 
what low in comparison with previous findings. For particulate re- 
duction, the combination of a particulate trap and a scrubber was 
observed to be the more effective of the combinations tried; in 
some cases over 60% particulate reduction was effected by the 
trap/scrubber combination. 


3302 External Combustion Engines 
REFER ALSO TO CITATION(S) 7954 
3303 Electric-powered Systems 


7956 Energy optimization with a microprocessor control 
system for a direct-drive electric vehicle. Feuillet, R.; Le- 
Huy, H.; Nougaret, M. pp 151-155 of ‘res planning 
and decision in energy systems. Hamza, M.H. (ed.). Ana- 
heim, CA; Acta Press (1979). 

From International symposium on modeling, planning, and 
decision in energy systems; Montreux, Switzerland (19 Jun 1979). 

For a battery-powered electric vehicle, the economy of 
energy is of uttermost importance to increase the vehicle range and 
to make best use of the stored energy of the battery. The low cost 
of the microprocessor permits its use not only for achieving the 
basic task of speed regulation and motor control but also to spend 
the minimal amount of energy when a specified increase in velocity 
is required or to recover the maximum amount of energy when a 
decrease in speed is needed. Such a system which has been devel- 
oped and tested on a direct drive motor controlled by a DC chop- 
per is described. The DC motor is armature controlled by a power 
DC chopper which is operated at a frequency of 10 KHz. The 
speed is measured using a coded wheel and this information is fed 
to the microprocessor. Using the maximum principle, an optimal 
speed program is computed according to each predicted load 
torque program. Compared with a simple speed regulation scheme, 
a significant economy of energy can be obtained. 
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3307 Emission Control 
REFER ALSO TO CITATION(S) 7955, 7958 
3308 Alternative Fuels 
REFER ALSO TO CITATION(S) 7895, 7896 


7957 (DOE/AF—0001) Internal combustion engines for 
alcohol motor fuels: a compilation of background ay Ay 
formation. ent of a Washington, wee 
Office of Alcohol Fuels). Nov 1980. 362p. NTIS. P PC Al6/ 
MF AOI. 

This compilation, a draft training manual containing techni- 
cal background information on internal combustion engines and al- 
cohol motor fuel technologies, is presented in 3 parts. The first is a 
compilation of facts from the state of the art on internal combustion 
engine fuels and their characteristics and requisites and provides an 
overview of fuel sources, fuels technology and future projections 
for availability and alternatives. Part two compiles facts about alco- 
hol chemistry, alcohol identification, production, and use, examines 
ethanol as spirit and as fuel, and provides an overview of modern 
evaluation of alcohols as motor fuels and of the characteristics of 
alcohol fuels. The final section compiles cross references on the 
handling and combustion of fuels for I.C. engines, presents basic 
evaluations of events leading to the use of alcohols as motor fuels, 
reviews current applications of alcohols as motor fuels, describes 
the formulation of alcohol fuels for engines and engine and fuel 
handling hardware modifications for using alcohol fuels, and intro- 
duces the multifuel engines concept. (LCL) 


7958 (DOE/CS/56051—T1) Alternative fuels utilization 
and the automotive emission certification process. (Mueller 
Associates, Inc., Baltimore, MD (USA)). Mar 1980. Con- 
tract AC05-79CS56051. 43p. NTIS, PC A03/MF AO1. 

The Clean Air Act of 1977 requires that commercially of- 
fered automotive fuels and fuel additives be substantially similar to 
fuels used in certifying model year 1975 and later vehicles. Proce- 
dures for certifying that vehicles perform with emissions that meet 
the Clean Air Act specifications and the impact of this emissions 
certification process on the use of alternative fuels, such as alco- 
hols, alcohol-gasoline blends and synthetic fuels, in highway vehi- 
cles is discussed. (LCL) 
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7959 (DOE/ER/10348—T1) Magnetic measurements of 
the transuranium elements and charge state characterization 
of actinides in monazite. Progress report. Huray, P.G. (Ten- 
nessee Univ., Knoxville (USA). t. of Physics and As- 
tronomy). 1980. Contract AS05-79ER 10348. 33p. NTIS, PC 
A03/MF AOl1. 

A micromagnetic susceptometer for the Purpose of measur- 
ing extremely small sample quantities (on the microgram level) was 
designed, constructed, and calibrated in previous years. (The 1979 
progress report gives details of its operation.) This device has oper- 
ated without significant downtime in this funding period, and much 
progress has been made in the magnetic characterization of ele- 
ments beyond Am in the periodic table. This program has roughly 
doubled man’s knowledge of magnetism in Cm, Bk, and Cf, and in- 
cludes the only Es magnetic measurements to date. The incorpora- 
tion of an automatic data collection system in this period has made 
analysis much more accurate, and has allowed quicker turnaround 
of compounds and metals for study. Results obtained for the com- 
pounds and metals studied this year are summarized. The lanthan- 
ide orthophosphates are being investigated as an alternate means of 
primary containment for high-level actinide wastes. Researchers at 
the Oak Ridge National Laboratory are involved in preparation of 
actinide-doped compounds for all of the lanthanide transition series 
(La through Lu) for a study of leaching characteristics and E.S.R. 
classification. To aid this study the charge state of *’Np or °’Fe 
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has been identified, either in the as-prepared compounds or follow- 
ing radioactive decay of ‘Am via the Moessbauer Effect. The 
final charge state will be an influential variable in the immobiliza- 
tion characteristics of the waste products stored in this synthetic 
monazite form. 10 figures, 1 table. (RWR) 


(DOE/ER/10367—3) Technical net on manu- 
po <a of NbsSn superconducting wire cold hydrostatic 
extrusion. Avitzur, B.; Chou, Y.T.; Thadani, V.; Luhman, 
T.S. Univ., Bethlehem, PA (USA). Inst. for Metal 
Forming; rookhaven National Lab., Upton, NY (USA)). 
= Contract AC02-79ER 10367. 23p. S, PC A02/MF 

Results indicate that the superconducting properties of 
NbsSn wires could be improved by the use of hydrostatic extrusion. 
Billets with varying ratio of core to sleeve radius are being hydros- 
tatically extruded and will be tested. The measured data will be 
compared with conventionally drawn wires. 


7961 (DOE/ET/10571—3) Radiation effects in amor- 
phous metallic alloys. Progress report, February 1, 1980-Jan- 
uary 31, 1981. Murray, R.B.; Kramer, J.J.; Onn, D.G. 
(Delaware Univ., Newark (USA)). Oct 1980. Contract 
AC02-80ER 10571. 16p. NTIS, PC A02/MF AO1. 

During the first year changes in the Curie temperature and 
saturation magnetization of the first series above (with 20 S x S 
34) induced by proton bombardment have been studied, and corre- 
lated with small angle x-ray scattering measurements performed for 
x = 20 at Oak Ridge National Laboratory. Both the Curie tem- 
perature and the low temperature saturation magnetization increase 
with proton fluence up to 10** cm™~? but are constant for higher 
fluences. By varying the proton energy it is concluded that hydro- 
gen implantation is eliminated as the principal source of the ob- 
served changes. Proton bombardment at the same fluences pro- 
duces scattering centers that are observed by small angle x-ray scat- 
tering. The size of the scattering centers is in the range of 16 to 30 
A. Electron irradiation (1.25 MeV) produces an increase in Curie 
temperature similar to that following proton bombardment. 


7962 (DOE/RL/01830—T4) Combustion zone durabil- 
ity program-B. Task VIII. Sputter deposited ceramic and me- 
tallic Executive summary. Patten, J.W.; Moss, 
R.W.; Hays, D.D. (Battelle Pacific Northwest Labs., Rich- 
land, "WA (USA)). Nov 1980. Contract AC06-76RL01830. 
38p. NTIS, PC A03/MF AO1. 

The graded metal coatings are of the CoCrAlY type modi- 
fied by including high Cr surface compositions, gradients in Cr and 
Al composition, underlayers and graded Pt additions, and Hf substi- 
tutions for Y. The metal ceramic layered coatings consist of alter- 
nate metal (Ni, Ni-Cr, CoCrAlY or Pt) and ceramic (AkOs or 
ZrO2 + Y) layers. Investigations of dense surface ceramic coatings 
are directed towards methods for obtaining adherent impermeable 
ceramic protective coatings for gas turbine hot section components. 
Increased coating adherence is being sought through two coating 
designs intended to accomodate expansion and modulus mismatches 
at the coating-substrate interface. 


(FE—6010-21) Materials research for the clean 
utilization of coal. Quarterly progress report, July-September 
1979, (National Bureau of Standards, Washington, DC 
(USA). Center for Materials Science). 1979. Contract EA- 
77-A-01-6010-002. 50p. NTIS, PC A03/MF AOl1. 

US Bureau of Standards work in support of coal gasification, 
liquefaction and other conversion processes is presented. This in- 
volves metal corrosion, ceramic deformation fracture and erosion, 
measurements of the viscosity of slags over a temperature range, 
measurement of the vapor transport of alkali metal compounds 
from slags of high temperature, recording and analysis of failures at 
coal conversion plants, measurements of creep of MHD refractories 
at high temperature, and corrosion of downstream MHD compo- 
nents. (LTN) 
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om (IS-M—303) Magnetic and behavior 

of Be-substituted Fes2Bis metallic glasses. Severin, C.S.; 
Chen, C.W. (Ames Lab., IA (USA); Iowa State Univ. of 
Science and Technology, Ames (USA)). 1980. Contract W- 
7405-ENG-82. 10p. (CONF. 801134—12). NTIS, PC A02/ 
MF AOl. 

From 26. annual conference on magnetism and magnetic 
metals; Dallas, TX, USA (11 Nov 1980). 

Substitution of Be for B in the amorphous binary alloy 
Fes2Bis was observed to cause an initial increase in saturation mag- 
netization (M/sub s/) to a maximum of 200 emu/g at 4.2K, fol- 
lowed by a decrease for alloys with more than 4 at % Be. Mean- 
while, the Curie temperature of the Fes2B/sub 18-y/ Be/sub y/ 
alloys decreased progressively with the Be content. These changes 
in M/sub s/ and T/sub C/ differ from those observed in the Fe-B- 
M’ metallic glasses, where M’ is another metalloid (P, C, Si or Ge). 
Results from Auger electron spectroscopy and Moessbauer experi- 
ments confirmed the reversal trend detected in the magnetization 
measurements. Combining all these results enables us to attribute 
the initial increase in M/sub s/ to a smaller charge transfer from 
the Be atoms than that from the B atoms to Fe and the subsequent 
decrease in M/sub s/ to a possible clustering of the Be atoms at 
higher concentrations. The annealing behavior for the present 
alloys is described in terms of crystallization stages and the phases 
formed. 


7965 (Y—2213) Low alloy additions of iron, silicon, and 
aluminum to uranium: a literature survey. Ludwig, R.L. 
(Oak Ridge Y-12 Plant, TN (USA)). 31 Dec 1980. Contract 
W-7405-ENG-26. 38p. NTIS, PC A03/MF AOl1. 

A survey of the literature has been made on the experimen- 
tal results of small additions of iron, silicon, and aluminum to urani- 
um. Information is also included on the constitution, mechanical 
properties, heat treatment, and deformation of various binary and 
ternary alloys. 42 references, 24 figures, 13 tables. 


7966 Temperature dependence of the dynamic suscepti- 
bility of nickel. Lynn, J.W.; Mook, H.A. (Solid State Divi- 


sion, Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37830). Physical Review [Section] B: Condensed Matter 
(U.S.); 23: No. 1, 198-206(1 Jan 1981). 

The coherent magnetic inelastic scattering of neutrons has 
been used to measure the dynamic susceptibility chi(q,w) of nickel 
from low temperatures to well above the ferromagnetic transition 
temperature. As the temperature approaches T/sub C/ from below, 
the linewidths of the spin waves are found to broaden, and in the 
small wave-vector region the scattering is in general agreement 
with dynamic scaling theory. At larger wave vectors, however, we 
find that the observed scattering can be more naturally described in 
terms of spin-wave-like excitations whose widths AE remain less 
than the excitation energies E (AE/E<1) for T>T/sub C/. The 
“dispersion relation” for these spin waves is only moderately renor- 
malized up to T/sub C/ and then remains constant as the tempera- 
ture is raised further up to at least twice T/sub C/, while the 
widths continue to broaden slowly above T/sub C/. The overall 
magnitude of the susceptibility decreases with increasing tempera- 
tures, but the abrupt decrease of chi(q,w) at high energies, inter- 
preted as the intersection of the collective excitation spectrum with 
the Stoner continuum of single-particle excitations, is found to be 
insensitive to the temperature. These results are compared and con- 
trasted with the recent results for iron. 


7967 Strain-induced softening of certain eutectics. Suhl, 
H.; Matthias, B.T.; Hecker, S.; Smith, J.L. (Institute for 
Pure and Applied Physical Sciences, University of Califor- 

nia, San Diego, La Jolla, California 92093). Physical Review 
Letters (U.S.); 45: No. 21, 1707-1708(24 Nov 1980). 

It is suggested that the considerable softening of the lattice 
of certain superconducting eutectic mixtures, and the accompany- 
ing increase in transition temperature are the result of large unre- 
lieved strains that weaken the effective spring constant between 
neighboring atoms. 
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7968 Do metal alloys work as substrates for surface-en- 
hanced Raman spectroscopy?. Furtak, T.E.; Kester, J. (Ames 
Laboratory-U.S. Department of Energy, and ent of 
Physics, Iowa State University, Ames, Iowa 50011). W- 
7405-ENG-82; WPAS-KC-02-02-02. Physical Review Letters 
(U.S.); 45: No. 20, 1652-1655(17 Nov 1980). 

Surface-enhanced Raman signals are reported from pyridine 
adsorbed onto Ag/sub 1-x/Pd/sub x/ for x< or ~0.04. For x> or 
0.05 the alloys do not support enhancement withis our limit of 
detection. The quenching is due to the introduction of Pd d states 
which are involved in electron excitations that interfere with Ag’s 
favorable free-electron-like behavior. 


7969 Beryllium-containing high specific strength amor- 
phous alloys. Holt, J.B.; Ankeny, D.C.; Cline, C.F. (Univ. of 
California, Livermore). Contract W-7405-ENG-48. Scripta 
Metallurgica (U.S.); 14: No. 9, 959-962(Sep 1980). 

The search for high-specific strength alloys containing beryl- 
lium, which can be melt-spun, covered a large number of both 
binary and ternary alloys. No binary and only three ternary alloys 
were able to be synthesized into amorphous ribbon. The results for 
the binaries are entirely consistent with the empirical equation 
which predicted that none of the alloys should form amorphous 
material. There are other binary eutectics such as BezoPdeo and 
BezoAuso which should be able to be melt-spun into amorphous rib- 
bion, but they have no application in the field of high specific 
strength. Undoubtedly, other ternary compositions can be found 
which can be rapidly quenched into amorphous ribbon but the 
screening process becomes much more difficult and the prospects 
for specific strength higher than BesoTigsBs are not very good. 
Only a few preliminary runs were made with quaternary alloys 
with no success. From the many alloy systems that we have studied 
thus far, it appears certain that the quench rate of the wheel and 
arc-hammer is simply not fast enough to prevent extensive nuclea- 
tion and growth of the crystalline phase. Consequently, sputtering, 
with its higher quench rate, may be the only viable method availa- 
ble to synthesize difficult eutectic alloys, such as BegoBio and 
Beg7Siss, into completely amorphous structures. 


7970 Stabilization of 8-Be at room temperature by a 
rapid quench technique. Holt, J.B.; Magana, J.W.; Ankeny, 
D.C.; Cline, C.F. (Univ. of California, Livermore). Contract 
W-7405-ENG-48. Scripta Metallurgica (U.S.); 14: No. 9, 979- 
982(Sep 1980). 

The retention of the B-Be phase at room temperature by the 
use of a rapid quench technique opens the way for a full investiga- 
tion of its physical properties. Studied were thermal response, hard- 
ness, electrical resistivity, structural analysis, and superconductivity. 
Preliminary work indicates that the stabilization of the B-Be struc- 
ture at room temperature is a very sensitive function of Ni content. 
This sensitivity is illustrated by the fact that the BeszNis sample is 
mainly a-phase while the Bes: sNis 2 is almost completely 8-phase. 
Retention of the B-structure apparently requires the exact eutectoid 
composition and a high quench rate. 


7971 Single-crystal elastic constants of ‘y-cerium. 
Greiner, J.D.; McMasters, O.D.; Smith, J.F. (Iowa State 
Univ., Ames). Contract W-7405-ENG-82. Scripta Metallur- 
gica (U.S.); 14: No. 9, 989-991(Sep 1980). 

To verify the shear anisotropy of cerium, a determination of 
the single-crystal elastic constants was undertaken with the ultra- 
sonic pulse-echo-overlap technique at a frequency of 10 MHz. A 
single crystal was grown by the Czochralski technique. The three 
independent ultrasonic velocities were measured along this off-sym- 
metry direction, and the elastic constants were derived from the 
measured velocities by the perturbation method of Neighbours and 
Smith. A second lapping and etching of the crystal faces brought 
the normal direction to 3.5° from the [110] direction and the meas- 
urements were repeated. They indicate a shear anisotropy of 2 Cy/ 
(Ci1-Ci2) = 2.94 in close accord with the extrapolation of Stassis et 
al. The bulk modulus, k = (Ci:+2Ci2)/3, is indicated by these 
single crystal data to be 18.18 GPa and is somewhat smaller than 
values of 21.2-21.5 GPa reported by Rosen and of 19.8 GPa report- 
ed by Smith et al., both derived from ultrasonic velocity meas- 
urements with polycrystalline specimens. 
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7972 Release of elastic strain energy as acoustic emis- 
sion during the reverse thermoelastic phase transformation in 
Au-47.5 at. % Cd alloy. Baram, J. (Ben Gurion Univ., Beer 
Sheva, Israel); Avissar, J.; Gefen, Y.; Rosen, M. Contract 
W-7405-ENG-48. Scripta ’ Metallurgica (U.S.); 14: No. 9, 
1013-1016(Sep 1980). 

This paper presents experimental evidence concerning the 
acoustic energy evolved during the heating and cooling phase 
changes in Au-47.5 at. % Cd polycrystals. Results are examined 
from the point of view of the stored elastic strain energy during the 
martensite formation, and the frictional work that is dissipated by 
the movement of martensite interfaces in either direction, upon 
heating and cooling. 


7973 Morphology and grain size of NbsSn filaments in 
in situ prepared multifilamentary Nb;Sn-Cu composite wire. 
Verhoeven, J.D.; Sue, J.J.; Finnemore, D.K.; Gibson, E.D.; 
Ostenson, J.E. (Ames Lab., [A (USA); Iowa State Univ. of 
Science and Technology, Ames (USA). Dept. of Physics). 
Journal of Materials Science (England); 15: No. 8, 1907- 
1914(Aug 1980). 

Multifilamentary NbsSn-Cu wire was prepared from chill- 
cast Cu-20 wt % Nb ingots by drawing 12.5 mm ingots to 0.15 mm 
diameter wire plating with 9 vol % Sn and reacting at temperatures 
ranging from 450 to 725°C. The morphology and grain size of the 
as-cast Nb filaments and the NbsSn filaments formed on heat treat- 
ment were characterized by TEM and SEM studies, and the Sn dif- 
fusion process was evaluated using electron microprobe analysis. 
The as-drawn Nb filaments had a cross-section typically 50 by 2500 
A and were generally convoluted in the wide direction. Tin diffu- 
sion produced Nb;Sn filaments with an essentially equi-axed cross- 
section having diameters of around 800 A for the 550°C reaction 
temperature and grains extending across the diameter. It was shown 
that the change in cross-sectional shape is produced largely by 
coarsening of the thin Nb filaments prior to diffusion of Sn to form 
the NbsSn. Optimum Jsub(c) values at both 1 and 8 T were found 
to occur for diffusion temperatures of 550°C and times of 3 to 6 
days where the grain size was 750 to 800 A. 


7974 Eutectic alloys of thorium-niobium and thorium-ti- 
tanium. Pedersen, T.E.; Noack, M.; Verhoeven, J.D. (Ames 
Lab., IA (USA); Iowa State Univ. of Science and Technol- 
ogy, Ames (USA). Dept. of Genetics). Journal of Materials 
Science (England); 15: No. 8, 2115-2117(Aug 1980). 


7975 Effect of the zirconium-hydride dispersion and 
spheroidization treatment on the high temperature mechanical 
properties of Zircaloy-2. Hamasaki, M.; Lin, S.C.; Yu, G.; 
Chuang, Y.D. Ho Tzu K'o Hsueh (Taiwan); 16: No. 3, 129- 
143(Sep 1979). 

In the present experiment, the effects of platelet hydrides 
and spheroidized hydrides on mechanical properties were studied 
for Zircaloy-2 containing two different hydrogen concentrations. 
Tensile tests of annealed Zircaloy-2 specimens, hydrided specimens 
and spheroidized hydride specimens were carried out at tempera- 
ture up to 700°C. The strain rate effect on mechanical properties 
was also studied. The results show that the spheroidized treatment 
of the hydrided Zircaloy-2 can improve its mechanical properties 
i.e., increase ductility, toughness, strength as well as work hardena- 
bility. 


7976 Hydrogen diffusion in 8-phase titanium iron hy- 
dride. Bowman, R.C. Jr.; Tadlock, W.E. (Mound Facility, 
Miamisburg, OH). Solid State Communications (Englana- 
U.S.); 32: No. 4, 313-318(1979). 

NMR pulse techniques have been used to measure proton re- 
laxation times in high purity B-TiFeH: o3 between 94°K and 
413°K. Recent crystal structure parameters from neutron diffrac- 
tion studies of orthorhombic 8-TiFeD/sub x/ have been explicitly 
included in the analysis of the T2 relaxation times to obtain more 
accurate hydrogen diffusion parameters than were possible from 
previous NMR studies of a 8-TiFeH/sub x/. The room temperature 
(300°K) hydrogen diffusion constant in B-TiFeH/sub x/ is verified 
to be about 1.2 +- 0.8 x 10-'* cm%/s, which is 10~*-10~° times 
smaller than in many other metal hydrides such as PdH/sub x/ or 
LaNisH/sub x/. 
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7977 Oxidation-sulfidation esa 4 of materials for use 
in coal-conversion systems. Natesan, K.; Delaplane, M.B. 
(Argonne National Lab., IL). pp 29 of Corrosion-erosion 
behavior of materials. Natesan, K. (ed.). St. Louis, MO; 
Metallurgical Society of American Institute of Mechanical 
Engineers (1978). 

From Conference proceedings of the Metallurgical Society 
of American Institute of Mecanical Engineers; St. Louis, MO, USA 
(17 Oct 1978). 

Oxidation-sulfidation studies of commercial engineering 
alloys such as Incoloy 800, Type 310 stainless steel, Inconel 671, 
RA333, and US Steel Alloy 18-18-2 were conducted at tempera- 
tures of 750, 875, and 1000°C in multicomponent gas mixtures that 
contained CO, CO:, CH,, Hz, and H2S. The experimental results 
showed that these alloys developed continuous protective oxide 
scales if the oxygen partial pressure in the environment was ~ 10* 
times that corresponding to Cr oxide-Cr sulfide equilibrium. This 
threshold oxygen pressure was independent of temperature and 
sulfur partial pressure in the range of the present investgation. Ki- 
netic results on corrosion behavior of Incoloy 800 were used to ex- 
amine the breakaway corrosion rates observed after long-term ex- 
posure of materials in complex gas environments. 19 figures, 4 
tables. 


3602 Ceramics, Cermets, And Refractories 


REFER ALSO +h a a 6868, 7036, 7037, 7038, 7038, 7039, 7040, 
7856, 7947, 7959, 7962, 


7978 (ANL—80-93) Matrials technology for coal-con- 
version processes. Progress report, April-June 1980. Elling- 
son, W.A. (Argonne National Lab., IL (USA)). Oct 1980. 
Contract W-31-109-ENG-38. 70p. NTIS, PC A04/MF AOl. 

The twelfth 500-h slag-refractory test run, which involved a 
high-iron-content acidic coal slag, was completed. High chromia 
content and high density were again identified as important factors 
in minimizing corrosion of refractories. Results from the high-tem- 
perature nondestructive erosion-scanner installation at the Solvent 
Refined Coal plant has revealed the presence of a hard film com- 
posed of Cr, Fe, S and O2, which seems to reduce erosive wear but 
is acoustically transparent. Further improvements in the erosion- 
scanner data-acquisition system through employment of a correc- 
tion for through-wall thermal gradients have reduced data scatter 
to < +- 0.05 mm. Quantitative detection of internal liquid leaks 
past critical valves in coal liquefaction plants seems possible 
through use of low-velocity ultrasonic or strain-sensitive flow- 
meters together with passive acoustic systems. Studies of high-tem- 
perature gaseous corrosion in low-Btu environments show that the 
potential exists for sulfide attack even in high-chromium alloys such 
as 310 SS. Recent results show that the oxygen partial pressure 
threshold above which a protective oxide film forms is 10° to 10° 
(at 1144 and 923 K, respectively) times the oxygen partial pressure 
for Cr oxide/Cr sulfide equilibrium. Four of the seven special 
thermowells installed at IGT’s U-gas plant have shown no signifi- 
cant degradation after an additional 500-h run. Failure-analysis ac- 
tivities this period included analysis of a failed internal transfer line 
and a thermocouple sheath, both from the HYGAS coal-gasifica- 
tion pilot plant. A complete summary of the more important coal- 
gasification failures analyzed at Argonne is included in this report. 


7979 (LA—8534-MS) Automated apparatus for Sieverts’ 
studies of metal hydrides. Carstens, D.H.W.; David, W.R. 
(Los Alamos Scientific Lab., NM (USA)). Dec 1980. Con- 
tract W-7405-ENG-36. 17p. NTIS, PC A02/MF AOl. 

An automated system, controlled by a small desktop comput- 
er, that carries out Sieverts’ experiments on metal hydride systems 
is described. Data (equilibrium pressures versus temperatures at 
constant hydrogen-to-metal ratios) are recorded for later analysis 
and plotting. The computer also controls valve positions during the 
experiments. Results for two metal hydride systems, the uranium 
deuteride system in the plateau region and the Las asNi hydride 
system at low concentrations, are presented as examples. Data in- 
cluded on the latter system have not been reported previously. The 
techniques used in Sieverts’ experiments and the sources of errors 
are discussed. 





36 MATERIALS 
3602 Ceramics, Cermets, And Refractories 


7980 (LBL—11486) Sliding mechanisms for grain 
boundaries containing pre-existing cavities in Al203-SiO. ce- 
ramics. Rana, A.P.S. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Nov 1980. Contract W-7405- 
ENG-48. 107p. NTIS, PC A06/MF AO1. 

Thesis. 


This study examines models of grain boundary sliding when 
cavities are present at grain boundaries in AlgO3-SiO, ceramics 
using the internal friction technique. Two types of microstructure, 
and the concomitant modes of grain boundary sliding, were distin- 
guished in this study. The first microstructure consisted of grains 
encompassed by an amorphous phase. The relaxation time has been 
calculated when grain boundaries have pre-existing cavities. Sliding 
in single phase microstructure is accommodated by boundary diffu- 
sion and by viscous deformation in materials with a glassy grain 
boundary phase. Relaxation times derived from internal friction 
measurements were shown to be in fair agreement with theoretical 
relaxation times. Cavities only had a small contribution to grain 
boundary sliding. At relatively high temperatures, internal friction 
rises exponentially to verly large values. This phenomenon (re- 
ferred to as the high temperature background) is mainfest in poly- 
cystalline samples as an upturn in the internal friction on the high 
temperature side of the peak. A transient analysis pertinent to the 
high temperature background demonstrated the significance of a di- 
mensionless parameter, which was a function of frequency, grain 
size, elastic modulus and grain boundary diffusivity. 


3604 Polymers And Plastics 


7981 High pressure luminescence studies of metallopor- 
phyrins in polymeric media. Politis, T.G.; Drickamer, H.G. 
(School of Chemical Sciences and Materials Research Labo- 
ratory, University of Illinois, Urbana, Illinois 61801). Jour- 
nal of Chemical Physics, The (U.S.); 74: No. 1, 263-272(1 Jan 
1981). 

High pressure luminescence measurements have been made 
on free base tetraphenylporphyrin (H2—TPP), as well as on Zn— 
TPP, Mg—TPP, Cr—TPP, and Cu—octaethylporphyrin (Cu— 
OEP), in PMMA and PS. In the case of Ha—TPP, Zn—TPP, and 
Mg—TPP the efficiency of fluorescence and phosphorescence 
(Zn—TPP) was pressure dependent as was the relative energy of 
the excited singlet and triplet states. The relative transfer rates have 
been calculated, and it was shown that the fluorescence efficiency 
is limited by intersystem crossing while the phosphorescence effi- 
ciency is limited by both radiationless rates S:-T; and T:—>So. The 
rate S,:-+T; scaled very well with the S:—T; energy difference, 
and the rate T:+So with the T;—So energy difference. In the case 
of Cu—OEP and Cr—TPP only phosphorescence was observed 
from two states. At low pressure phosphorescence comes mainly 
from the high energy excited state (7T:), while at high pressures it 
comes from the low energy excited state (*T:). The excitation 
maximum was found to be strongly dependent on pressure. The 
large red shift of the excitation maximum causes changes in the 
feeding of *T; and ‘T; states, which result in an apparent increase 
of the radiative rates. Some experimental results on three phthalo- 
cyanines are also briefly presented and discussed. 


7982 Nuclear spin relaxation in a spin-1/2 antiferromag- 
netic Heisenberg chain at high fields. Lyo, S.K. (Sandia Lab- 
oratories, Albuquerque, New Mexico 87185). Physical 
Review [Section] B: Condensed Matter (U.S.); 23: No. 1, 239- 
250(1 Jan 1981). 

The proton spin relaxation rate is calculated in the one-di- 
mensional spin-1/2 Heisenberg antiferromagnet a-bis (N- 
methylsalicylaldiminato)-copper (II), a-CuNSal by using a fermion 
representation for magnons above the critical field where the 
magnon spectrum develops a gap. The one-magnon process which 
is dominant below the critical field is shown to be absent in the 
presence of a gap in contrast to a previous theory. Instead, we find 
that the three-magnon rate is large enough to explain the data at 
low fields. The two-magnon off-resonance damping which enters 
the expression for the three-magnon rate is calculated by solving 
the two-magnon scattering exactly, leading to a much smaller value 
of the rate than that predicted by the Born approximation. Also, in 
an unsuccessful attempt to resolve the discrepancy between the re- 
cently calculated two-magnon rate (dominant at high fields) and the 
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data of a-CuNSal reported by Azevedo et al., we carry out the 
vertex correction for the spin-density correlation function by sum- 
ming the RPA series as well as the exchange ladders for the polar- 
ization part. We find that, although the exchange enhancement is 
significantly large, it is nearly canceled out by the RPA correction, 
and the net effect of the vertex correction is small. This result 
agrees with the recent data of the similar spin-1/2 antiferromagnetic 
Heisenberg chain system CuSO,x5H2O reported by Groen et al. On 
the other hand, it disagrees with a recent calculation of the two- 
magnon rate based on a boson representation of spins. To resolve 
this discrepancy we examine the effect of the boson self-energy cor- 
rection on the two-magnon rate. The boson spectral shift is found 
to be quite large in the region where the cited two-boson rate devi- 
ates from the two-fermion rate. As a result the two-boson rate is 
significantly reduced, leading to reasonable agreement with the 
two-fermion rate. 


Elastic cago of a polymer chain. Webman, [.; 
tp J.L.; Kalos, M.H. (Department of Mathematics 
and Department of Physics, Rutgers University, New 
Brunswick, New Jersey 08903). DE-ACOZ-76-ER03077. 
Physical Review, The, A. General Physics (U. S.); 23: No. 1, 
316-320(Jan 1981). 

We describe the results of computer simulations on a model 
polymer chain with excluded volume interactions in the presence of 
an external stretching force. For weak and moderate forces the re- 
sponse is linear while for strong forces the behavior is nonlinear, 
consistent with the non-Gaussian nature of the end-to-end vector R 
distribution for large R. In the vicinity of the © temperature the 
onset of nonlinearity occurs at larger forces. 


7984 resolution 'H solid state NMR studies of 
polyethyleneterephthalate. Cheung, T.T.P.; Gerstein, B.C.; 
Ryan, L.M.; Taylor, R.E.; Dybowski, D. R. (Ames Labora- 
tory and Department 0 of Chemistry, Iowa State University, 
Ames, Iowa 50011). Journal of Chemical Physics, The (U.S.); 
73: No. 12, 6059-6067(15 Dec 1980). 

Molecular motions and spatial properties of the solid poly- 
mer polyethyleneterephthalate have been investigated using high 
resolution 'H solid state NMR techniques. The longitudinal spin re- 
laxation time Tirho of protons ('H) in the rotating frame was meas- 
ured for a spin locking field ranging from 5 to 20 G. The decay of 
the 'H magnetization indicated the existence of two distinct T/sub 
Irho/'s and their field dependence shows that they are associated 
with two mobile phases of the polymer. The 'H magnetization also 
relaxes under the dipolar narrowed Carr—Purcell (DNCP) multi- 
pulse sequence with two dintinct T/sub ly/ relaxation times. The 
ratios T/sub ly/‘s and T/sub Irho/’s deviate significantly from the 
expected theoretical values. The combined experiment with magic 
angle spinning and the DNCP sequence followed by homonuclear 
dipolar decoupling reveals the individual T/sub ly/ relaxation of 
the resolved methylene and aromatic protons. These two species of 
protons were found to relax with the same T/sub ly/’s, thus imply- 
ing that spin diffusion must have taken place under the homonu- 
clear dipolar decoupling multipulse. The qualitative description of 
spin diffusion under homonuclear decoupling is given. The com- 
bined experiment with spin locking and the DNCP sequence yields 
the correspondence between the two T/sub Irho/’s and the two T/ 
sub ly/’s. The long T/sub Irho/ corresponds to the short T/sub 
ly/ whereas the short T/sub Irho/ corresponds to the long T/sub 
ly/. Communication between the two spatial phases via spin diffu- 
sion was also observed in this experiment by monitoring the recov- 
ery of the 'H magnitization associated with the short T/sub Irho/ 
after it has been eliminated during the spin locking. The total 'H 
magnetization is allowed to equilibrate in the laboratory frame for a 
variable time much shorter than T; after the spin locking field has 
been turned off. 


3606 Other Materials 


ray diffraction study of molten zinc chloride at 
323 a 2 Tacks R.; Narten, A.H. (Chemistry Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
ag ¥ Chemical Physics, The (U.S.); 74: No. 1, 703-704(1 
an 
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ea tones nde setae det nob 
ured. The distances and coordination numbers derived from the 
data indicate that the Cl” ions are closed packed, and that the Zn** 
ions are located in the tetrahedral holes typical of such a structure. 


7986 Site-dependent decay rates 
narrowing of Mo* in 


and fluorescence line 
glass. Weber, M.J.; Brawer, 
S.A.; DeGroot, A.J. wrence Livermore National Labo- 
ratory, University of California, Livermore, California 
94550). W-7405-ENG-48. Physical Review [Section] B: Con- 
densed Matter (U.S.); 23: No. 1, 11-17(1 Jan 1981). 
Nonexponential fluorescence decays with rates varying with 
emission wavelength by more than a factor of 25 are measured for 
the ?E-+‘A2 emission from Mo* in phosphate glass. Based upon 
estimated radiative decay rates and the strong temperature depend- 
ence of the observed decay rates, the decay occurs principally by 
multiphonon emission. The large variation in rates is attributed to 
site-dependent differences in the strength of the ion-phonon cov- 
pling. Time-resolved broadband-excited fluorescence spectra exhibit 
line narrowing and spectral shifts with time. Fluorescence spectra 
obtained using a tunable laser to excite the *As-?E transition exhibit 
a small amount of line narrowing and establish that the emission 
from Mo* in glass is predominantly vibronic in nature. 


7987 EPR and ENDOR investigation of the [F/sub Li/ 
]° center in CaO. Abraham, M.M.; Chen, Y.; Olson, D.N.; 
Orera, V.M.; Wilson, T.M.; Wood, R.F. (Solid State Divi- 
sion, Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37830). W-7405-ENG-26. Physical Review [Section] B: 
Condensed Matter (U.S.); 23: No. 1, 51-56(1 Jan 1981). 

A new paramagnetic color center, denoted by [F/sub Li/]°®, 
is reported. It has been observed in single crystals of CaO grown 
with lithium impurities. The center consists of a single electron in a 
O* vacancy with a Li* ion replacing an adjacent Ca™ ion, i.e., an 
F* center next to a lithium substitutional impurity. Therefore, this 
is the first paramagnetic electron-defect center possessing local 
electrical neutrality to be seen in the alkaline-earth oxides. EPR and 
ENDOR measurements at both X and K band yield the following 
spin-Hamiltonian at 4.2 K: g/sub parallel/=1.999 3(2); 
g/sub perpendicular/=2.000 1(2); A=minus-or-plus9.01(1) MHz; 
B=minus-or-plus5.35(1) MHz; and P< or =0.005 MHz. The hy- 
perfine values are temperature dependent and are also reported for 
77 and 150 K. The data suggest that there is an outward relaxation 
of the lithium ion and probably other ions in the lattice, but there is 
no electric-field gradient. 


7988 Raman scattering studies of the impurity-induced 

transition in KTaOQ;:Nb. Prater, R.L.; 
Chase, L.L.; Boatner, L.A. (Physics Department, Indiana 
University, Bloomington, Indiana 47405). W-7405-ENG-26. 
Physical Review [Section] B: Condensed Matter (U.S.); 23: No. 
1, 221-231(1 Jan 1981). 

Raman scattering and optical-depolarization measurements 
have been employed in investigations of the ferroelectric phase 
transition in KTa/sub 1-x/Nb/sub x/Os in the limit x< or =0.05. 
The critical niobium concentration for which T/sub c/a0 K was 
found to be x/sub c/=0.008, in agreement with previous acoustic 
resonance results. Electric-field-induced Raman scattering and dis- 
order-induced Raman scattering were used to study the zone-center 
TO frequency as a function of x and temperature. At a given tem- 
perature, the TO frequency decreases with increasing x, and no 
new low-frequency vibrational features due to the Nb are observed. 
The Raman spectra as a function of temperature are indicative of a 
soft-mode-dominated displacive transition to a rhombohedral ferro- 
electric phase. The soft-mode frequencies in both phases, however, 
remain finite (~ 10 cm~') in the immediate vicinity of T/sub c/. 
Disorder-induced scattering features in the paraelectric phase in all 
of the samples (including pure KTaOs) are attributed to first-order 
scattering from the coupled TO and TA branches. The TA peak 
has previously been associated with a resonance mode of lithium 
impurities. The observed TA scattering was modeled using param- 
eters obtained previously from neutron scattering investigations, 
and good agreement was found for the frequency of this feature as 
a function of the soft-mode energy. The presence of Nb has no 
effect on the intensity of any of the disorder-induced features, and 
the exact source of the disorder is currently undetermined. 


7989 Shock compression of argon, nitrogen, and 
oxygen to 90 GPa (900 kbar). N wis} Mitchell, A.C. 
(Lawrence Livermore National Exearatiier Livermore, 
California 94550). Journal of Chemical Physics, The (U.S.); 
73: No. 12, 6137-6145(15 Dec 1980). 

ic equation-of-state data for liquid Ar, Nz, and O: 
were measured in the shock pressure range 21—91 GPa (210—910 
kbar) by means of a two-stage light-gas gun. The liquids were 
shocked from initial states near their saturation curves at 0.1 MPa 
(1 bar) and 80 K. The cryogenic target system is described. The 
initial liquid densities were obtained by measuring the temperature 
and pressure of the specimens and ing the densities from 
published equations of state. Shock velocities were measured to 
0.5—1.1% accuracy with an electronic detection system with sub- 
nanosecond time resolution. Impactor velocities in the range 4—7 
km/s were measured to 0.1% accuracy with a flash radiographic 
technique. Mass velocities were obtained by the method of shock 
impedance matching. The data are discussed in terms of the statisti- 
cal—mechanical theories of Ross and Ree. 


7990 Repulsive forces of simple molecules and mixtures 
at high density and temperature. Ross, M.; Ree, F.H. (Uni- 
versity of California, Lawrence Livermore National Labo- 
ratory, Livermore, California 94550). Journal of Chemical 
Physics, The (U.S.); 73: No. 12, 6146-6152(15 Dec 1980). 

Shock wave data for liquid Ar, Xe, Nz, O2, CO2, CHy, and 
CO have been used to test the possibility that the repulsive pair po- 
tential of these fluids scale in accordance with the “Law of Corre- 
sponding States.” This is found to be approximately valid to a com- 
pression of about 2.5 times liquid density. The law has been applied 
to compressed mixtures of Nz and O2 and a theoretical prediction 
of the detonation velocity and pressure of liquid NO is found to be 
in excellent agreement with experiment. 


Spin-dependent effective core potentials for Ni**. 
Sabelli, N.H.; Kahn, L.R.; Benedek, R. (Chemistry Division, 
Argonne National Laboratory , Argonne, Illinois 60439). W- 
31-109-ENG-38. Journal of Chemical Physics, The (U.S.); 73: 
No. 12, 6259-6262(15 Dec 1980). 

Ni ions assume a divalent charge state in crystalline NiO. To 
facilitate SCF calculations on NiO clusters, we have derived effec- 
tive core potentials to represent the Ni** ion core. Different poten- 
tials were obtained for a valence electron with spin parallel and for 
one with spin antiparallel to the core spin. The potentials were 
tested in calculations for Ni ions and for a NiO molecule embedded 
in a matrix of point charges. Comparison is made where possible 
with previous all-electron calculations and with experiment. The 
present pseudopotentials afford some prospects for realistic calcula- 
tions of anion—anion interionic forces in NiO. 


7992 solid-state precipitation-processed A15 
(Nb*A1) superconducting material. Hong, M.; Morris, J.W. 
Jr. (Department of Materials Science and Mineral Engineer- 
ing and Materials and Molecular Research Division, Law- 
rence Berkeley Laboratory, University of California, Berke- 
ley, California 94720.). W-7405-ENG-48-4051. Applied Phys- 
ics Letters (U.S.); 37: No. 11, 1044-1045(1 Dec 1980). 

A "solid-state precipitation” process was used to prepare su- 
perconducting tapes containing NbsAl in a niobium matrix. Small 
ingots of Nb—(17—19 at . %)Al were prepared by arc meiting, ho- 
mogenizing, quenching, warm rolling into tape, and aging at 750— 
900°C to precipitate the A15 phase. Transmission electron micros- 
copy studies revealed Nb3Al precipitation in fine particles which 
formed a semicontinuous network over subgrain boundaries fromed 
by the recovery of deformation-induced dislocations. Promising 
high-field critical currents were obtained (J/sub c/~ 10* A/cm? in a 
field of 14 T at 4.2 K). 


7993 Modification of Schottky barrier height by surface 
grain boundaries of polycrystalline silicon. Wu, C.M.; Yang, 


ES. gy of Electrical Engineering, Columbia Uni- 
versity, New York, New York 10027). T-78-R-03-1876. 
A “¥ Physics Letters (U.S.); 37: No. 10, 945-947(15 Nov 
1 


‘It is found that the Schottky barrier height phi/sub B/n de- 
pends on the grain-boundary surface state density D/sub B/S and 
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the boundary density d/sub B/, which is defined as the length of 
grain boundary on the surface per unit area (inversely proportional 
to the average grain size). Experimental data for Au—polycrystal- 
line-Si (n type) Schottky diodes indicate that the effective grain- 
boundary state density is approximately 3 x 10" cm™' eV~? and the 
change of barrier height is consistent with the proposed model. 


7994 Transmission electron microscopy and Rutherford 
studies of different damage structures in P* 
implanted Si. Sadana, D.K.; Stratham, M.; Washburn, J.; 
Booker, G.R. (Lawrence Berkeley Laboratory, University 
of California, Berkeley, California 94720). Journal of Applied 
Physics (U.S.); 51: No. 11, 5718-5724(Nov 1980). 
Cross-sectional transmission electron microscopy (TEM) and 
MeV He* channelling methods have been used to examine different 
damage structures present under the color bands visible at the sur- 
face of a high-dose-rate P* implanted (111) Si implanted to a dose 
of 7.5 x 10** ions/cm’. TEM and channelling results obtained from 
individual colored regions showed a good qualitative correlation in 
that discrete damage layers observed in the cross-sectional TEM 
micrographs appeared as discrete peaks in the channelled spectra. 
The mean depths of the damage layers obtained from these two 
methods were in agreement. However, the widths of the deeper 
lying damage layers calculated from the channelling measurements 
were always greater than the widths observed by TEM. An empiri- 
cal method based on subtraction of dechannelling background in 
the channelling spectra gave damage layer widths that were in 
close agreement with the TEM results. 


oo luminescence studies of anomalous ion im- 
sentation defect introduction in lightly and heavily doped 
liquid phase epitaxial GaAs:Sn. Norris, C.B.; Barnes, C.E. 
(Sandia Laboratories, Albuquerque, New Mexico 87185). 
DE-AC04-76-DP00789. Journal of Applied Physics (U.S.); 51: 
No. 11, 5764-5772(Nov 1980). 

The anomalous postrange defect introduction produced by 
shallow ion implantation in GaAs has been investigated in Sn- 
doped liquid phase epitaxial (LPE) material using depth-resolved 
cathodoluminescence in conjunction with layer removal by chemi- 
cal etching. 100-keV Ne* or 200-keV Zn* ions were implanted into 
lightly or heavily Sn-doped LPE layers at temperatures between 80 
and 300 K. All implantations were subsequently annealed at 300 K. 
Although the projected ion ranges for the implants were on the 
order of 1000 A, significant postrange damage was observed at far 
greater depths. At depths up to several microns, the damage intro- 
duction produced severe -nonradiative recombination but simulta- 
neously caused an apparent iricrease in the concentration of incum- 
bent luminescence centers responsible for an extrinsic band near 
1.39 eV. A weak damage-related band near 1.2 eV could also be 
seen in one instance. At depths of 5—30 um, the postrange damage 
had the opposite effect of annihilating incumbent 1.39-eV lumines- 
cence centers. The efficiency of the damage introduction has a 
complicated temperature dependence which is significantly differ- 
ent for the ion/substrate combinations investigated. However, no 
conditions were found for which the damage introduction could be 
inhibited. While our measurements are the most extensive to date 
concerning the anomalous ion implant damage introduction in 
GaAs, the detailed mechanisms responsible for this effect still 
remain obscure owing in part to the limited understanding of de- 
fects in GaAs. 


7996 eng ek a pc X-ray measurements of 
radiation damage in sapphire. Luera, T.F. (White Sands Mis- 
sile Range, NM 88002). E(29@XX1) 789. Journal of Applied 
Physics (U.S.); 51: No. 11, 5792-5796(Nov 1980). 
Channeled-proton-induced x rays (CPIX) were used to meas- 
ure displacement damage produced in sapphire (a-AlOs) by ion 
bombardment at room temperature. A method based on dechannel- 
ing theory was developed for the interpretation of CPIX results in 
terms of numbers of displaced atoms. The results agreed with those 
obtained with the Rutherford-backscattering-channeling (RBC) 
technique. The dependence of displacement damage on energy par- 
tition was evaluated by selection of ion species and incident energy 
(20 keV, H*2; 20 keV, He*; 70 keV, N* and 500 keV, Xe**). 
Except for H*: implantation, the net number of displaced atoms at 
damage levels below saturation was found to depend almost entire- 
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ly upon the energy deposited into atomic collision processes. For 
the hydrogen implantations the damage was approximately a factor 
of 4 higher for equal energy into atomic collisions. Comparison of 
channeling along the <0001> and <1120> directions revealed 
that aluminum atoms are displaced preferentially into sites along c- 
axis rows. Ionization-stimulated annealing was investigated with the 
CPIX technique. Exposure of ion-bombardment-damaged samples 
to ionizing radiation did not produce annealing measureable by 
CPIX. 





Electronic structure and surface oxidation of 
LaNis, EreMms, and related systems. Weaver, J.H.; Fran- 
ciosi, A.; Wallace, W.E.; Smith, H.K. (Synchrotron Radi- 
ation Center, University ‘of Wisconsin- Madison, Stoughton, 
Wisconsin 53589). DE-AC02-80ER 10584. Journal of Applied 
Physics (U.S.); 51: No. 11, 5847-5851(Nov 1980). 
Photoelectron spectroscopy using synchrotron radiation and 
bulk samples cleaved in situ has been used to determine the elec- 
tronic structure of LaNis, LaNisTi/sub 0.1/, LaNisZr/sub 0.1/, and 
EreMnzs. Comparison to analogous measurements of elemental Ni 
and Mn shows that the occupied states are dominated by the Ni- 
and Mn-derived d bands. Exposure to oxygen (up to ~ 100 L of O: 
at 300 °K) unambiguously results in an oxidized state for Ni and 
Mn at the suface. 


a The electronic properties of the metal-insulator 

Space-charge induced switching. Hughes, R.C. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). DE-AC04-76-DP00789. Journal of Applied Physics 
(U.S.); 51: No. 11, 5933-5944(Nov 1980). 

Reversible changes (switching) in the magnitude of the leak- 
age current through a metal-insulator-metal (semiconductor) struc- 
ture can be induced by the excitation of electron-hole pairs in the 
insulator. The switching behavior in metal- 
polyethyleneterephthalate (PET) metal capacitors is given as a 
function of the variables: excitation rate, applied electric field, film 
thickness, and metal work function. The switching is interpreted by 
a simple model which requires knowledge of the bulk transport of 
electrons and holes in the insulator, and a high density of hole (or 
electron) traps near the contact only. The switching occurs when 
the trapped space charge induces injection from the contact, and 
saturation is achieved by recombination of the injected carriers 
with the trapped carriers. Both the time dependence and magnitude 
of switching is predicted for published switching data in MOS de- 
vices with good agreement. Since the mcdel requires knowledge of 
the current-voltage characteristic for the contact in question, new 
data for leakage currents in PET is given, with a discussion of the 
nonfit of the data to the standard injection theories. A fit of the 
model to the PET switching data is given and the first measure- 
ment of the magnitude and field dependence of the recombination 
coefficient is presented. 


7999 Damage function for carbon at neutron energies up 
to 15 MeV. Gray, W.J.; Morgan, W.C. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Journal of Nuclear 
Materials (Journal des Materiaux Nucleaires) (Netherlands); 
85-86(Pt.A): 237-240(Dec 1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL (29 - 31 Jan 1979). 

Highly-oriented-pyrolytic-graphite samples were irradiated 
in three different neutron sources with average erergies of 1.5, 5.5, 
and 15 MeV, respectively. The resulting changes in the basal-plane 
elastic shear moduli of these samples show that the relative damage 
rate is substantially higher at the higher neutron energies than is 
predicted by existing models. The results of these experiments have 
been used to generate a new relative damage function which will 
allow better projections of graphite radiation behavior in fusion re- 
actors based on data obtained by irradiations in fission reactors. 
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ALSO TO CITATION(S) 6824, 6825, 6875, 6876, 6986, 6986, 6992, 
6992, 69 6992, 6996, 7068, 7072, 7078, 8103, 8414 


8000 (BM-RI—8480) Simple, low-cost method for the 
dissolution of metal and mineral samples in plastic pressure 
vessels. Farrell, R.F.; Matthes, S.A.; Mackie, A.J. (Bureau 
of Mines, Washington, DC wang ee "1980. 17p. Department 
of the Interior, Bureau of Mines, Washington, DC 

A goal of the US Department of the Interior, Bureau of 
Mines, is the advancement of minerals technology through the de- 
velopment of improved metals and minerals processing. In support 
of this goal, the Bureau of Mines has developed a general method 
for preparing solutions from a wide range of metal and mineral 
samples for chemical analysis. The development of the method 
from current knowledge of vessel material, pressure dissolution 
techniques, and the fluoride-boric acid reaction is given. The 
method uses 7 ml of a mixture of HC1-HNOs-HF acids in a ratio of 
3.5:2:1.5 sealed in plastic bottles that act as pressure vessels when 
heated in a boiling water bath. A final volume of 100 ml is obtained 
by the addition of 93 ml of a 1.5% HsBOs solution to the bottles, 
which are reheated; precipitated fluorides as well as sample residue 
are dissolved by the fluoride-boric acid reaction. A copper slag and 
a steelmaking slag treated using this method were analyzed by 
atomic absorption spectroscopy, yielding values for Si, Mg, Ca, Al, 
Fe, Mn, Na, As, Pb, Sb, and Zn very close to certified values with 
an average relative standard deviation of 2.13%. The low cost, re- 
duction in preparation time, ease and safety of sample handling, 
conservation of reagents, and ability to dissolve volatile materials 
without loss make this method superior to traditional wet digestion 
techniques for many materials, and ideal for use with atomic ab- 
sorption, and optical emission or x-ray emission spectroscopy. 


8001 (DOE/ER/10377—2) Fourier transform photoa- 
coustic kinetic spectroscopy of solid surfaces. Annual progress 
report, April 1-December 10, 1980. Eyring, E.M. (Utah 
Univ., Salt Lake City (USA)). Dec 1980. Contract AC02- 
79ER10377. 12p. NTIS, PC A02/MF AO0O1. 

A description of visible Fourier transform photoacoustic 
spectroscopy (PAS) has been published in two places. Application 
of PAS to a zirconium phosphate inorganic system has also been 
described. The use of visible synchrotron radiation in quantitative 
high frequency PAS has been attempted, and a theoretical model- 
ing of such experiments is nearing completion. A Nicolet FTIR 
spectrometer is being used to perform mid-infrared PA spectros- 
copy on carbon samples with a view to determining the best means 
of ratioing out variations with wavelength in infrared source inten- 
sity. 


8002 (DOE/ER/10414—T1) Chemistry of gaseous 
lower halides of uranium. Technical progress report, 1 Sep- 
tember 1979-1 April 1980. Hildenbrand, D.L. (SRI Interna- 
tional, Menlo Park, CA (USA)). 15 Apr 1980. Contract 
AT03-79ER 10414. 18p. NTIS, PC A02/MF AOl1. 

The gaseous uranium species UF, UF2, UFs, and UF, were 
generated in effusion cell beams by vaporization of UF,(s) under re- 
ducing conditions, and they were identified and studied by mass 
spectrometry. From extensive second-law studies of reaction equi- 
libria involving these species and several reaction partners used as 
reference standards, the individual bond dissociation energies and 
standard enthalpies of formation of the U-F species were derived. 
Reaction entropies derived from the slope data indicate that the 
electronic entropies of the U-F species are substantial, and are com- 
parable to or larger than that of atomic uranium. Additional ther- 
mochemical measurements were made to establish the properties of 
several Ag and Cu monohalides that have been or will be used as 
reference standards in the uranium halide measurements. From 
studies of the sublimation and decomposition of uranyl fluoride, 
UO.F,(s), the enthalpy of sublimation of UO2F2(g), has been deter- 
mined, and another gaseous oxyfluoride, UOF,(g), has been tenta- 
tively identified. The gaseous products of decomposition of 
UO.F,(s) observed by mass spectrometry differ from those postulat- 
ed by other investigators, indicating that the mechanism of decom- 
position has not been clearly established. A search of the thermo- 
chemical literature on uranium halides has been completed. 
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8003 (DOE/LC/10787—56) GKI chloride in water, 
analysis method. GKI boron in water, analysis method. Mor- 
riss, L.L. (Geokinetics, Inc., Concord, CA [a May 
os Contract FC20-78LC10787. 9p. NTIS, 02/MF 

Procedures for the chemical analysis of chlorides and boron 
in water are presented. Chlorides can be titrated with mercuric ni- 
trate to form mercuric chloride. At pH 2.3 to 2.8, diphenylcarba- 
zone indicates the end point of this titration by formation of a 
purple complex with mercury ions. When a sample of water con- 
taining boron is acidified and evaporated in the presence of curcu- 
min, a red colored product called rosocyanine is formed. This is 
dissolved and can be measured photometrically or visually. (DMC) 


8004 (GIBX—240(80)) a analytical qual- 
ity control for the hydrogeochemical and stream sediment re- 
connaissance. (Bendix Field Engineering ma Grand Junc- 
tion, CO (USA)). 1980. Contract AC13-76GJ01664. 180p. 
NTIS, PC A09/MF AO1. 

Portions of document are illegible. 


8005 (LA—8533) Application of the sealed-reflux disso- 
lution system to 100-gram Gonzales de Duval, 
R.M.; Dahlby, J.W.; Lovell, A.P. (Los Alamos Scientific 
Lab., NM (USA)). Dec 1980. Contract W-7405-ENG-36. 
10p. NTIS, PC A02/MF AO1. 

We adapted the sealed-reflux dissolution system (described in 
Los Alamos Scientific Laboratory report LA-5576) to dissolve up 
to 100 g of refractory materials. The simplified pressurized-acid 
system was enlarged to accommodate a greater volume of acid and 
refractory materials. The acid and sample materials are heated be- 
tween 150 and 190°C at a pressure of 0.14 to 0.20 MPa (20-29 psi). 
We also describe a second system for dissolving up to 5 g of refrac- 
tory materials at 150°C and a pressure of 0.6 MPa (80 psi). 


Goode, W. (Los 
Alamos Scientific Lab., NM (USA)). Oct 1980. Contract W- 
7405-ENG-36. 95p. NTIS, PC A05/MF AO01. 
MASTERCALLC is a computer program written to support 
radioanalytical computations in the Los Alamos Scientific Labora- 
tory (LASL) Environmental Surveillance Group. Included in the 
program are routines for gross alpha and beta, *H, gross gamma, 
Sr and alpha spectroscopic determinations. A description of 
MASTERCALLC is presented and its source listing is included. Op- 
erating instructions and example computing sessions are given for 
each type of analysis. 


8007 (LA—8603-MS) Plutonium isotopic composition by 
gamma-ray spectroscopy. Hsue, S.T.; Sampson, T.E.; Parker, 
I.L.; p tate S.S.; Bowersox, D.F. (Los Alamos Scientific 
Lab., NM (USA)). Nov 1980. Contract W-7405-ENG-36. 
14p. NTIS, PC A02/MF AOl. 

We discuss the general approach, computerized data analysis 
methods, and results of measurements to determine the isotopic 
composition of plutonium by gamma-ray spectroscopy. The simple 
techniques are designed to be applicable to samples of arbitrary 
size, geometry, chemical and isotopic composition that have at- 
tained **1Pu-*°7U equilibrium. The combination of the gamma spec- 
troscopic measurement of isotopic composition coupled with calori- 
metric measurement of total sample power is shown to give a total- 
ly nondestructive determination of sample Pu mass with a precision 
of 0.6% for 1000-g samples of PuO: with 12% *°Pu content. The 
precision of isotopic measurements depends upon many factors in- 
cluding sample size, sample geometry, and isotopic content. Typical 
ranges are found to be **Pu, < 1 to 10%; **Pu, 0.1 to 0.5%; 
240Py, 2 to 5%; **!Pu, 0.3 to 0.7%; ***Pu (determined by isotopic 
correlation); and *1Am, 0.2 to 10%. 


8008 (ORNL/TM—6593/R1) Separations systems data 
base: a users’ manual. Revision I. Roddy, J.W.; McDowell, 
W.J. (Oak —~ - National Lab., TN (USA). Jan 1981. Con- 
tract W-7405-ENG-26. 37p. NTIS, PC A03/MF AOI. 

A separations systems data base (SEPSYS), designed specifi- 
cally for the retrieval of information needed in chemical separations 
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problems (i.c., how to perform a given separation under given con- 
ditions), is described. Included are descriptions of the basic methods 
of searching and retrieving information from the data base, the pro- 
cedure for entering records into the data base, a listing of additional 
references concerning the computer information process, and an ex- 
ample of a typical record. The initial entries are concerned primar- 
ily with liquid-liquid extraction and liquid-solid ion exchange meth- 
ods for metal ions and salts; however, the data base is constructed 
so that almost any separation process can be accommodated. Each 
record is indexed with information provided under the following 
fields: author; title; publication source; date of publication; organi- 
zation sponsoring the work; brief abstract of the work; abstract 
number if the work has been so referenced, and/or abstractors ini- 
tials; type of separation system used (e.g., flotation); specific or ge- 
neric name of the separation agent used (e.g., acetylacetone); list of 
substances separated (e.g., gold, copper); qualitative description of 
the supporting medium or matrix containing the substances before 
separation (e.g., nitrate); type of literature where the record was 
printed (e.g., book); and type of information that the article con- 
tains. Each of these fields may be searched independently of the 
others (or in combination), and the last six fields contain specific 
key words that are listed in the report. Definitions are provided for 
the 36 information terms. 


8009 (ORNL/TM—7568) Assay of brines for common 
radiolysis MacDougall, C.S. (Oak Ridge National 
Lab., TN (USA)). Jan 1981. tract W-7405-ENG-26. 42p. 
NTIS, PC A03/MF AOl1. 

Brines are assayed for four common products of radiolytic 
reaction. Free chlorine is determined spectrophotometrically after 
reaction with o-tolidine. The test is specific for chlorine, and quan- 

tities of chlorine from 0.1 to 6 jag in the test aliquot are determined 
with a precision of about +- 5%. Hydrogen peroxide is reacted 
with xylenol orange and determined spectrophotometrically with a 
precision of +- 5% on 2-g quantities of peroxide. A spectrophoto- 
metric method using thiocyanate is employed in the chlorate assay. 
After subtracting the bias caused by any H2O2 or Cle, 1-y~g quanti- 
ties of chlorate can be determined with a precision of +- 10%. 
Perchlorate ion quantities of 1 ppM can be determined directly in 
brines by ion chromatography with a precision of about +- 15%. 


8010 (UCRL—53070) Determination of neodymium in 
laser glasses. Rigdon, L.P.; Sunderland, W.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 17 
Nov 1980. Contract W-7405-ENG-48. 9p. NTIS, PC A02/ 
MF AOl. 

Procedures for determining neodymium as a minor constitu- 
ent in a variety of laser glasses and special materials are described. 
In the usual procedure, samples are dissolved in mixtures of mineral 
acids; silica is removed by volatilization with fluoride; and some in- 
soluble metal oxides and acids may be removed by centrifugation. 
Phosphates and gross quantities of alkali and alkaline earths and 
other elements are removed by precipitating Nd(III) with ammoni- 
um hydroxide or sodium hydroxide. The precipitate, containing 
neodymium along with the other elements precipitated by ammo- 
nia, is dissolved in perchloric acid solution. Neodymium is then de- 
termined by the absorption of light by Nd(III) at 795.5 nm. Few 
other elements in acid solution, only Dy(III), Er(III), and Tm(IID), 
are known to interfere by absorbing light at this wavelength, and 
they are not commonly present in Nd-laser glasses. A list of laser 
glass materials that have been assayed for neodymium and a list of 
interfering substances are given. 


8011 Determination of cadmium in high purity 
oxide by anodic stripping voltammetry. Wu, C.L.; Wangs 
Yeh, Y.C.; Wu, S.C. Ho Tzu K'o Hsueh (Taiwan); 16: RS 
160-164(Sep 1979). 

Concentrations of cadmium of the order of 0.1 ppM in high 
purity thorium oxide were determined by anodic stripping voltam- 
metry with a mercury film electrode. The throium was separated 
previously from cadmium by pouring the solution through an ion 
exchange column filled with strong anion resin of Dowex 1 x 8 
(100 to 200 mesh). The cadmium solution which recovered from 
the resin by elution with IN nitric acid was then transferred to hy- 
drochloric acid medium with pH 6. After the addition of potassium 
chloride as a supporting electrolyte, the amount of cadmium was 
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quantitatively determined by anodic stripping voltammetry. The ac- 
curacy of this method was checked by testing with NBL thorium 
oxide and the detection limit was found to be 0.1 yg/15ml (or 6.7 
ppB). 


8012 Radiochemical determination of polonium-210 con- 
tained in Taiwan tobacco. Chou, S.H.; Chiu, J.H.; Tsai, C.M. 
Ho Tzu K'o Hsueh (Taiwan); 16: No. 3, 181-183(Sep 1979). 

The Taiwan tobacco is digested and *°Po is separated 
through spontaneous deposition on the nickel disc. A low back- 
ground alpha counter is used for counting both side activity. Over- 
all procedure takes 10 hours. The recovery is 89.11 +- 7.94%, 
counting efficiency 18%, background 0.08 cpm, and counting error 
+- 10%. It is shown that the *"°Po content in Taiwan tobacco is 
somewhat lower than other countries. 


8013 Determination of hafnium: zirconium ratios by in- 
strumental neutron activation analysis. Ho, K.L.; Wan; 
W.K. (Inst. of Nuclear Energy Research, Lun Taiwan). 
Ho Tzu K'o Hsueh (Taiwan); 16: No. 2, 65-70(Jun 1979). (In 
English and Chinese). 

A routine neutron activation methods is described for the 
determination of hafnium: zirconium ratios in the zirconium refin- 
ery process. Standards with known hafnium: zirconium ratio and 
samples are irradiated in the rabbit system of TRR for two hours at 
flux density of 9 x 10%*n.cm~*s~*, After 7 days decay period, sam- 
ples are analyzed on a computer based Ge(Li) detector multichan- 
nel analyzer for 500 seconds. The lowest ratio that has been deter- 
mined is about 0.003%, limits of detection are 50ng for hafnium, 
1.5yg for zirconium. 


4002 Inorganic And Physical Chemistry 


8014 (COO—4216-8) Synthesis, chemistry and catalytic 
activity of complexes of lanthanide and actinide metals in un- 
usual oxidation states and coordination environments. Prog- 
ress report for period February 1, 1980-January 31, 1981. 
Evans, W.J. (Chicago Univ., IL (USA). t. of Chemis- 
try). Oct 1980. Contract-AS02-77ER04216. 10p. NTIS, PC 
A02/MF AO1. 

Investigations are being conducted on two classes of lanthan- 
ide compounds: metal vapor co-condensation reactions with unsatu- 
rated hydrocarbons and homoleptic and heteroleptic alkyl lanthan- 
ide complexes. Three models have been considered for the interac- 
tion of erbium atoms with 3-hexyne. The structure of the heterolep- 
tic alkynide [(CsHs)ErC triple bond CCMesh was studied. Some 
new organolanthanides have been prepared. (DLC) 


(DOE/ER/71294—T1) vig ag oye and character- 


a 
Chemistry). 10 Nov 1980. 


Contract ATO: -16ER712 ‘ " 17p. NTIS, A02/MF A0O1. 

Mechanistic studies of anionic formyl complexes were made. 
The rate of decomposition of the formyl 
(CO)sMn(COC.Hs)(CHO)~ anion as a function of counter-ion and 
trialkylborane present was examined. The deuterated formyl 
(CO)Mn(COC.Hs)(CDO)- was prepared and its decomposition 
was monitored by H? NMR. The data obtained indicate that the 
formyl decomposes by a disproportionative pathway not by initial 
CO loss, as commonly noted for formyl complexes. 


8016 (LBL—11211) NRCC annual report, 1979, (Sb. 
fornia Univ., Berkeley (USA). Lawrence Berkele 
oo Contract W-7405-ENG-48. 62p. NTIS, Bc Ao. oe) 

This annual report of the National Research for Computa- 
tion in Chemistry (NRCC) Division describes the program of re- 
search workshops, software development, and scientific research of 
the Division in 1979. This year marked the first full calendar year 
of activity of the Division. Initial staffing in the core scientific areas 
was completed by the addition of a crystallographer. 
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8017 (LBL—11480) Chemistry of HO.NO, and the pho- 
tochemistry of the HO/sub x/-NO/sub x/-CO/sub x/ 
system. Littlejohn, D. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Aug 1980. ‘Contract W-7405- 
ENG-48. 247p. NTIS, PC All/MF AOl1. 

Thesis. 


The objectives of this work were: (1) to investigate forma- 
tion and destruction reactions of peroxynitric acid, HO:NO:, par- 
ticularly formation by the gas phase reaction of H2O2. and N2Os, 
and destruction by attack of OH radical, and (2) to study the pho- 
tochemistry and kinetics of the HO/sub x/-NO/sub x/-CO/sub x/ 
system by observing the response of species to photolytic light in a 
mixture of H2O2, NOz, CO and Os. Investigations were done using 
infrared spectroscopy to observe the behavior of species involved 
with the reactions of interest. Several techniques were used, includ- 
ing expansion of reactants into an evacuated cell, static cell decays 
under constant illumination, and periodic of flow systems. Infrared 
absorption cross sections were obtained for CO, CO:, NO, NOs, 
N20s, HNOs, H2O2, and H2O. The spectroscopic measurements 
were used to derive kinetic information on the systems under study. 
The reaction of H2O. with N2Os; has previously been studied only 
in the liquid phase. This study investigated the reaction of 
H2O, and N2Os in the temperature range of 253°K to 283°K and a 
pressure range of 10 torr to 80 torr. The reaction occurred primar- 
ily heterogeneously in the apparatus in which it was studied. The 
upper limit for the bimolecular reaction giving the products HsO. 
+ N2O;s — HNO, + HNOs was determined to be k < 1 x 
10-'*cm* molecule~! second™*. The products of the reaction of OH 
with HNO, were determined to be OH + HNO, — H2O + NO: 
+ Oy, and the rate constant for the reaction was found to be 2.9 +- 
1.0 x 10-2 cm* molecule~* over the temperature range of 263°K to 
283°K. The decay profiles of species in the static cell photolysis of 
NO, H2O2 and CO in 0.1 and 1.0 atmosphere of O2 were observed 
and compared with numerical simulations. 


8018 On the condensation sticking coefficient: A quanti- 
tative discussion. Davidovits, P.; Faist, M.B. (Aerodyne Re- 
search, Inc., Center for Chemical and Environmental Phys- 
ics, Bedford, Massachusetts 01730). Journal of Chemical 
Physics, The (U.S.); 74: No. 1, 637-643(1 Jan 1981). 

A model is presented for the calculation of the sticking coef- 
ficient for two colliding particles. The coalescing process is treated 
as a two step event. First, the various pathways for the formation 
of a collision complex are identified and their lifetimes are calculat- 
ed. Second, the mechanisms for the stabilization of the activated 
complex are discussed and characteristic times associated with these 
mechanisms are derived. The sticking coefficient is formulated as a 
function of these characteristic times. The resulting expression con- 
tains the explicit dependence on the mass of the colliding particles. 
As a specific numerical example, the sticking coefficient is calculat- 
ed for the homogeneous condensation of vaporized coal ash. 


8019 Au and Al interface reactions with SiO.. Bauer, 
R.S.; Bachrach, R.Z.; Brillson, L.J. (Xerox Palo Alto Re- 
search ge 3333 Coyote Hill Road, Palo Alto, Califor- 
nia 94304). Applied Physics Letters (U.S.); 37: No. 11, 1006- 
1008(1 Dec +Bko) 

The pte bonding, extent, and evolution of metal-oxide 
semiconductor interface regions have been probed with soft-x-ray 
photoemission spectroscopy following room-temperature, in situ 
metallization. We identify strong atomic rearrangement and charge 
transfer at metal-SiO. interfaces. The quantitatively different proc- 
esses found for Au and Al suggest new structural models. For Al- 
SiO, Al first clusters about each surface O and then grows AlLOs 
by reducing SiO/sup x/ (X < 2) and leaving excess Si at the inter- 
face. In contrast, Au forms islands on SiO. with evidence of Au— 
Si bonding, causing an SiO/sup x/ layer beneath the contact. 


8020 Equilibrium hydrogen pressures in the strontium- 
hydrogen system. Peterson, D.T.; Nelson, S.O. (Ames Lab., 
IA (USA)). Journal of the Less-Common Metals (Switzer- 
land); 72: No. 2, 251-256(Aug 1980). 

The Sr-H system was studied by measuring the hydrogen 
equilibrium pressure at various compositions in the range 700- 
900°C. Hydrogen incorporation followed Sievert's law up to a hy- 
drogen-to-metal ratio of 0.35. The enthalpies of formation of a- 
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SrH2 and B-SrHe were found to be -43.6+-0.7 kcal (mol Hs)~? and 
-45.2+-2.0 kcal (mol Hzs)~' respectively. The enthalpies of solution 
of hydrogen in strontium metal and of SrHz in the saturated stron- 
tium metal were also calculated. 


by 
earth intermetallic compounds at pressures up to 1500 atm. 
Lakner, J.F.; Uribe, F.S.; Steward, S.A. (California Univ., 
Livermore (USA). Lawrence Livermore .). Journal of 
me Metals (Switzerland); 72: No. 1, 87-105(Jul 

A limited survey was conducted of hydrogen and deuterium 
sorption by 13 selected ABsub(x) alloys (A equivalent to La, Ce, 
Pr, Er; B equivalent to Co, Ni). A structural analysis showed that 
ABs hydrides share essentially the same structure, with a maximum 
of nine sites per ABs unit available for hydrogen storage. To deter- 
mine whether all nine sites could be filled at pressures higher than 
those previously studied, pressure-composition isotherms were ob- 
tained at 21 °C and up to 1500 atm for each of the alloys under 
study. The effect on the pressure-composition isotherm of substitut- 
ing one A or B element for another (neodymium or manganese) 
was also explored. The pressure plateaus were usually shifted by 
these substitutions. 


8022 Oxidation states of europium in zeolites. Suib, 
S.L.; Zerger, R.P.; Stucky, G.D.; Emberson, R.M.; Digg 
ner, ’P.G.; Iton, LE. Inorganic Chemistry (U.S.); 19: 1858- 


1862(1980). 

metal ions have proven to be particularly useful 
in zeolite catalysis, both as stabilizing ions and by virtue of their 
redox chemistry. In the research reported here, the europium 
Moessbauer spectra of hydrated and dehydrated euorpium-ex- 
changed zeolites A, Y, and ZSM-5 have been studied. 
Eu(OH):.H20O, used to ion exchange Eu* into the zeolites, immedi- 
ately oxidizes to an Eu®* complex in a deoxygenated aqueous solu- 
tion. This same reaction occurs in the solid state for Eu(OH):.H:O. 
An investigation into the role of europium in the thermolytic de- 
composition of water has been made, and the redox changes from 
the 3+ to the 2+ oxidation states of europium in zeolites Y and 
ZSM-5 have been confirmed by EPR. The Moessbauer isomer 
shifts are sufficiently sensitive to detect the difference in the chemi- 
cal environment of Eu* as a consequence of oxidation by chlorine 
and oxygen. No evidence of Eu* has been found in an isomer shift 
range of +- 35 mm/s. Metal ions produced by dissolving europium 
metal in liquid ammonia can be exchanged into the zeolites to give 
an Eu* species as indicated by Moessbauer spectroscopy. 


8023 Study on the production of triuranium silicide and 
its analysis. Hsu, S.S.; Tseng, D.L. Ho Tzu K'o Hsueh 
(Taiwan); 16: No. 3, 165-175(Sep 1979). 

The silicon contents in the truranium silicide produced from 
hydrogenation method has been measured by x-ray 
lyzer to be 3.28 +- 0.15 wt % in the UsSi region and 5.86 +- 0.38 
wt % in the UsSie region. The activation energy of UsSi is meas- 
ured to be 16.5 Kcal/mole in the vacuum, 8.75 kcal/mole in the hy- 
drogen atmosphere. The fabrication method and growth mechanism 
in terms of Si/UsSi and UsSi/U interface movements are presented. 


4003 Organic Chemistry 


REFER ALSO TO CITATION(S) 8015, 8032, 8192, 8306 


ice (USA). of 
AS02-76ER02837. 128p. NTIS, 


Thesis. 

A purpose of the present studies is twofold: (1) development 
of an empirical potential function (EPF) and (2) application of it 
the studies of photoreaction center chlorophyll a dimer. The 
able estimate of geometric structures and energies of large 
cules by quantum mechanical methods is not possible at the 
time. An alternative method is, therefore, needed for the 
large molecular systems, and Chapter I is dedicated to 
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ment of this tool, i.e., an empirical potential function, which could 
suffice this purpose. Because of a large number of variable chemical 
compositions and functional groups characteristically present in a 
large molecule, it is important to include a large number of struc- 
turally diverse molecules in the development of the EPF. In Chap- 
ter II, the EPF is applied to study the geometrical structure of a 
chlorophyll a (Chi a) dimer, which is believed to exist at the pho- 
toreaction center of green plants and is known to play an essential 
role in photosynthetic energy conversion. Although various models 
have been proposed for this dimer structure, there is still a great 
need for information concerning the detailed geometric structure of 
this dimer. Therefore, in this chapter the structural stabilities of 
various dimer models are examined by the EPF, and detailed and 
quantitative information on the structure and stability of these 
models is provided. 


8025 (DOE/ER/10612—1) Stable isotope studies. 
Annual progress report, March 1, 1980-February 28, 1981. 
(State Univ. of New York, Stony Brook (USA). Dept. of 
Chemistry). 28 Oct 1980. Contract ACO2-80ER10612. 110p. 
NTIS, PC A06/MF AOl1. 

Vapor pressures of "CHFs:, “CHFs, and CDFs were 
measured between -147 and -60°C. The normal isotope effect of 
deuterium with a positive slope and the inverse isotope effect of 
3C with a negative slope in the plot of T 1n(P’/P) vs 1/T are si- 
multaneously explanable only in terms of a blue-shift in the C-H 
stretching frequency upon condensation of fluoroform molecules. 
Vapor pressures of '*CHsF, *CHsF, and **CDsF were also meas- 
ured between -141 and -60°C. The deuterium effect is a normal iso- 
tope effect with a large positive slope. The ‘°C effect is an inverse 
isotope effect with a slightly positive slope. A nitrogen-15 exchange 
column based on the pressurized NO/N2Os3 system was construct- 
ed. New refluxer designs were developed. Two FORTRAN pro- 
grams have been written for studies of differential isotope effect. 


Predissociation probes of vibrational energy local- 
Sion. Hopkins, J.B.; Powers, D.E.; Smalley, R.E. (Rice 
Quantum Institute and Department of Chemistry, Rice Uni- 
versity, Houston, Texas 77001). Journal of Chemical Physics, 
The (U.S.); 74: No. 1, 745-747(1 Jan 1981). 
Ring-bound van der Waals complexes of the alkylbenzenes 
are studied.(AIP) 


8027 Picosecond kinetics of acridine in solution. Sha- 
piro, S.L.; Winn, K.R. (University of California, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). Journal of Chemical "Physics, The (U.S.); 73: No. 12, 
5958-5962(15 Dec 1980). 

The fluorescence lifetime of acridine depends upon the exci- 
tation and emission wavelengths in certain solvents. The lifetime is 
also a sensitive function of temperature and medium, and variations 
are interpreted in terms of the hydrogen bonding characteristics of 
the solvents. 


8028 High pressure study of luminescence from intramo- 
lecular CT compounds. Rollinson, A.M.; Drickamer, H.G. 
(School of Chemical Sciences and Materials Research Labo- 
ratory, University of Illinois, Urbana, Illinois 61801). Jour- 
nal of Chemical Physics, The (U.S.); 73: No. 12, 5981-5996(15 
Dec 1980). 


The effects of high pressure on the luminescence properties 
of four organic intramolecular charge transfer compounds were in- 
vestigated. The compounds were studied in a wide range of liquid 
and polymeric environments, and for one of the compounds, the 
effect of chemical substitution was also examined. In general, an in- 
crease of pressure affects the luminescence in a way which is in 
some degree similar to an increase of solvent polarity. A single con- 
figuration coordinate model was used to interpret the luminescence 
in terms of excited state interactions. Three of the compounds ex- 
hibited only fluorescence: p-(9-anthryl)-dimethylaniline (ADMA), 
6-propionyl-2-dimethylaminonaphthalene (PRODAN), and _!-ani- 
lino-8-naphthalenesulfonate (ANS). Fluorescence from the first two 
compounds in nonpolar media is attributed to an excited state rela- 
tively unaffected by the charge transfer process. In polar media, 
fluorescence is believed to originate from another excited state that 
possesses considerable charge transfer character, and whose energy 
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is strongly influenced by solvent polarity. At high pressure, an ap- 
parent fluorescence shift to higher energy was observed in viscous 
alcohols apparently due to the introduction of fluorescence from 
the energetically higher lying non-charge transfer excited state. 
This explanation is supported by the dual fluorescence decay ob- 
served from ADMA coincident with the sign reversal in fluores- 
cence peak shift. Three excited states are believed to affect ANS 
fluorescence, two of them with charge transfer character. The 
model describing the excited states of ADMA and PRODAN is 
consistent with ANS fluorescence except in glycerol, whose 
anomalous behavior is discussed in the text. The fourth compound, 
nitroaniline, was studied in its three isomeric forms, with and with- 
out N-methylation. 


8029 Synthetic mimics for viscosity and spectra of H- 
coal asphaltenes. Smith, P.A.S.; Romine, J.C.; El-Sheikh, M. 
(Univ. of Michigan, Ann Arbor). American Chemical Soci- 
ety, Division of Fuel Chemistry, Preprints (U.S.); 25: No. 3, 
193-197(1980). (CONF-8008 14—P2). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 


(24 Au —_ / sd 
y Pa tenes from liquefaction of coal have characteristic 
properties of solubility, viscosity, and spectroscopy which could 
provide insight into the complex chemical nature of these sub- 
stances. Knowing that asphaltenes can be separated into neutral, 
acidic and basic fractions and that the acids are phenolic and the 
bases are apparently pyridine derivatives, it was hypothesized that 
phenolic structures having two or more hydroxyl groups per mole- 
cule and heterocyclic bases of the pyridine type with two or more 
basic sites might when mixed display properties similar to those ob- 
served in asphaltenes. Based on the nuclear magnetic resonance 
spectra of asphaltenes, compounds were chosen having two or 
more phenol or pyridine rings linked by a series of methylene 
groups ranging between one and six. Such compounds would be ca- 
pable of multiple hydrogen bonding with each other, analogous to 
asphaltenes, and their mixtures could be anticipated to have high 
viscosities. Bisphenols, trisphenols, tetrakisphenols, bispyridines and 
bisquinolines were either obtained commercially or synthesized. 
Viscosity measurements of solutions of single phenols or pyridenes 
and mixtures of them in THF as well as their undiluted melts were 
made and compared. Tables are presented giving the viscosities of 
0.1 M solutions in THF and of the melts at different temperatures 
and also their calculated activation energy for viscous flow. In- 
frared spectra of melted asphaltene and of these model systems 
show that abosrptions due to associated O-H decreased in compari- 
son to unassociated O-H as the temperature was raised. The general 
form and the temperature sensitivity for asphaltenes and for mix- 
tures of model phenols and pyridines were qualitatively similar. 


4004 Electrochemistry 


8030 (LBL—11305) Corrosion of iron. Law, C.G. Jr. 
(California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Nov 1980. Contract W-7405-ENG-48. 153p. NTIS, 
PC A08/MF AO1. 


Thesis. 

In this dissertation three problems relevant to the electro- 
chemical aspects of iron are treated. In the first problem, a model 
was developed for the anodic dissolution of iron in a sulfuric acid 
solution. Current and potential distribution validate experimentally 
obtained z-shaped polarization curves. In the second problem mass- 
transfer rates on rotating disks and rings are calculated when the 
flow regime may vary from laminar near the center to fully devel- 
oped turbulent flow near the periphery. These results are subse- 
quently used in a model which calculates corrosion rates on a disk 
rotating in sea water. On a completely different topic, the current 
and potential distributions on a dropping-mercury electrode are cal- 
culated below the limiting current. Results are generated in terms 
of two dimensionless parameters. 


8031 Electrolysis of liquid hydrogen sulphide. Saar, 
T.D.; Feke, D.L.; Angus, J.C.; Brosilow, C.B.; Landau, U. 
(Case Western Reserve Univ., Cleveland, OH). Contract 
EF-77-6-01-2728. Journal of Applied Electrochemistry (Eng- 
land); 10: No. 3, 405-408(May 1980). 
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Electrolysis of liquid hydrogen sulphide has been investigat- 
ed. Pyridine was used to provide conductivity. The cathodic cur- 
rent efficiency for hydrogen production was 99.7 +- 0.5%; sulphur 
was the major anodic product with a current efficiency of 84.2 +- 
4.5%. Ohmic losses in the solution were the largest source of volt- 


age drop. 
4005 Photochemistry 


8032 (DOE/ER/06030—2) Kinetic study of ye 
matic hydrocarbon reactions. Annual progress report No. 2, 
May 1, 1979-April 30, 1980. Ravishankara, A.R.; Tully, EP. 
(Georgia Inst. of Tech., Atlanta (USA). Engin 

periment Station). 30 Apr 1980. Contract AS05-78ER! 30. 
49p. NTIS, PC A03/MF AOI. 

A slow flow high temperature flash photolysis-resonance flu- 
orescence apparatus which utilizes an all quartz reactor has been 
constructed. This apparatus has been used to measure absolute rate 
constants as a function of temperature and pressure for the reac- 
tions of OH radicals with the following prototype aromatic hydro- 
carbons; CsHs, CsDs, CeHsCHs, and CsDsCDs, in the temperature 
range of 213 to 1046°K. Details of the kinetic investigations are de- 
scribed in this report. At present, the non-exponential OH decays 
that were obtained in the temperature range of 325 to 425°K are 
being analyzed to extract both thermodynamic and kinetic informa- 
tion on the OH-Aromatic adduct. Concurrently attempts are being 
made to assign branching ratios for various reactive channels as a 
function of temperature using the measured kinetic isotope effects. 


8033 (DOE/ER/10392—3) Excited state electron trans- 
fer in systems with a well-defined geometry. Kaufmann, K.J. 
(Illinois Univ., Urbana (USA). School of Chemical Sci- 
ences). Dec 1980. Contract AC02-79ER10392. 10p. NTIS, 
PC A02/MF AOl1. 

The effect of temperature, dielectric strength and ligand on 
the structure of the mesopyropheophorbide cyclophanes will be 
studied. ESR, NMR, emission and absorption spectroscopy, as well 
as circular dichroism will be used. The changes in structure will be 
correlated with changes in the photochemical activity. Electron ac- 
ceptors such as benzoquinone will be utilized to stabilize the charge 
separation. Charge separation in porphyrin quinone dimers will also 
be studied. It was found that electron transfer in the cyclophane 
system is relatively slow. This is presumably due to an orientation 
requirement for fast electron transfer. Solvent dielectric also is im- 
portant in producing a charge separation. Decreasing the tempera- 
ture effects the yield of charge transfer, but not the kinetics. 


4006 Radiation Chemistry 
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8034 (DOE/EV/02001—1) Radiation induced effects in 
organic systems. Progress report, December 1, 1979-Decem- 
ber 1, 1980. Johnsen, R.H. (Florida State Univ., Tallahassee 
(USA). 1980. Contract AS05-76ER02001. 12p. NTIS, PC 
A02/MF AO1. 

Progress was made in two areas of interest: the nature of the 
decay kinetics in systems yielding geminate radical pairs upon irra- 
diation, and OH reactions with aromatic hydrocarbons. The work 
on geminate pairs has focused on the p,p’ azoxy phenetole mole- 
cule, studied at low temperatures using both polycrystalline and 
single crystal systems. The result obtained appear to be somewhat 
different from those for the p,p’ azoxy anisole system reported on 
earlier. Preliminary results on both microwave power saturation 
studies and decay kinetics suggest that the species stable only at 
low temperatures is not behaving as one would expect of geminate 
pairs. The gas-phase OH reactions have now been modified to pro- 
duce reproducible results which can be interpreted as occurring in 
the bulk rather than as surface-modified. The most surprising result 
has been the observation of relatively large amounts of biphenyl 
produced from benzene by OH radical attack. This product has not 
been hither to reported and may be of significance in connection 
with the growing concentrations of substituted biphenyls in the en- 
vironment. 


dichlorofluoroacetamide single 
M.D.; Kispert, L.D. Chemistry Deperinnt, the Univers ersi- 
i Ales Rosie hae promi 


35486). of 
oof A Physics, The (U.S.); mNe lL No. 1, 246-249(1 Jan 1981). 
An electron paramagnetic resonance CPR) study of the 
xCCkF radical trapped in dichlorofluo crystals 
irradiated with x-rays at 77 K and later warmed to 173 K is report- 
ed. At 173 K, the two a-chlorine couplings are equivalent, indicat- 
ing that the xCCkF radical is rotating about an axis of symmetry. 
The fluorine-19 and chlorine-35 hyperfine couplings are found to be 
A/sub z/=193, A/sub x/=28, A/sub y/=30 G and A/sub z/ 
=22.5, A/sub x/=5.0, A/sub y/=5.0 G, respectively. Two molec- 
ular forms of the xCCIFCONH: radical were also observed. Com- 
paring the crystal structure derived bond directions of the parent 
molecule to those of the coupling constants indicates that xCCLF 
rotates about an axis approximately parallel to the original C—C 
bond direction while considerable reorientation occurs following 
chlorine loss to form xCCIFCONH2. 





8036 Thermal 
der Waals molecules 
senden, R.W. 
elven of Notre Dame, Ni Indi- 
ana 46556). Journal of Chemical Physics, The (US): 74: No. 


56). 
1, 453-466(1 Jan 1981). 


Thermal electron attachment to O2 has been studied for pure 
O, (*O2 and **O:), O:—Nz, O.—CO, and O2.—n-C,Hio (**O2 and 
18Q,) systems at temperatures from ~330 down to 78° K using 
pulse radiolysis and microwave conductivity. For pure O2, O2—Nz, 
and O.—CO mixtures, the electron attachment rates showed three- 
body pressure dependences at all temperatures over the pressure 
range studied (P/sub O2/<10Torr, P/sub N2/<60 Torr, P/sub 
CO/<40 Torr). The three-body rate constant of '*O, decreases 
from ~2.4 x 10-* cm® molecule~? sec” at 330 °K to about 0.9 x 
10-*° cm* molecule? sec™* at ~ 140 °K but unexpectedly increases 
again to about 1.7 x 10~*° cm® molecule™? sec™* at 79 °K. Similarly, 
the three-body rate constant of *O, decreases from 5.1 x 10-*° cm® 
molecule~? sec™! at 300 °K to 1.8 x 10-*° cm® molecule~? sec™' at 
~110 °K but increases to 2.3 x 10-*° cm® molecule™? sec™* at 80 
°K. The three-body rate constant of Nz shows a more dramatic 
monotonic increase from 0.9 x 10~*' cm® molecule™? sec™* at 300 
°K to 9.4 x 10-*! cm® molecule™? sec™' at 78 °K. In the case of CO, 
the three-body rate constant appears to have a very shallow mini- 
mum around 170 °K and again increases with further decrease of 
temperature. Since theory predicts a simple decrease in rate con- 
stant with reduced temperature, an extra contribution to the rate 
constant which increases with lowered temperature is evident. 
Electron attachment to the van der Waals molecules (O2)2, (O2xNz), 
and (O2xCO) is proposed to account for this behavior. It has been 
found that the dependence of the excess rate on temperature fol- 
lows rather closely the predicted concentration of van der Waals 
molecules. Qualitatively, this observation suggests that the rate con- 
stant for electron attachment to the van der Waals molecules is 
only weakly dependent on temperature. 


proton induced 

M.L. (Battelle Laboratories, Pacific Northwest i aaetere, 
Richland, W: n 99352). Journal of Chemical Physics, 
The (U.S.); 74: No. 1, 728-731(1 Jan 1981). 

Fluorescence decay curves for dilute solutions of benzene in 
cyclohexane excited by pulsed proton and alpha particle irradiation 
are analyzed in terms of a spur diffusion model. This model pre- 
dicts a reduction in the quenching of fluorescence induced by alpha 
particles relative to that observed with proton irradiation of the 
same stopping power due to the more diffuse radial distribution of 
energy deposited by the higher velocity ion. However, to explain 
the observed reduction in quenching with alpha particle irradiation 
on the basis of this model requires a mean spur energy significantly 
smaller than that used to explain related phenomena in the radiation 
chemistry of aqueous media. 
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8038 (COO—4318-3) Preparation of  gallium-68 


radiopharmaceuticals for positron tomography. Progress 
report, November 1, 1977-October 31, 1980. Welch, M.J. 
(Washington Univ., St. Louis, MO (USA). Edward Mal- 
linckrodt Inst. of Radiology). Jun 1980. Contract AS02- 
7TEV04318. 54p. NTIS, PC A04/MF AO1. 

Although the germanium-68 — gallium-68 generator is prob- 
ably the only source of positron-emitting radionuclides that could 
enable the widespread application of positron tomography, the 
commercially available *Ga/®Ge generator system suffers from 
several major disadvantages. The most important of these is that 
the generator is eluted with EDTA, which forms a very strong 
chelate with gallium. In order to produce radiopharmaceuticals 
other than “Ga-EDTA, it is first n to break the stable 
EDTA complex and remove all traces of EDTA. This procedure 
adds several steps and a significant amount of time to procedures 
for preparing ®Ga-radiopharmaceuticals. We have developed a 
new generator using a solvent extraction system which will pro- 
duce “Ga-oxine (8-hydroxyquinoline), a weak chelate. Using this 
agent we have synthesized several “Ga-radiopharmaceuticals and 
tested them in vitro and in vivo. We have also carried out some 
preliminary studies to compare generator systems which produce 
**Ga in an ionic form. Attempts have been made using polarogra- 
phic and chromatographic techniques, and in vivo distribution data 
to investigate the stability of radiogallium complexes with a series 
of potentially lipophilic complexing agents. 


8039 (DOE/ER/10348—4) Detection of the isomer shift 
of neptunium phosphate using nuclear gamma ray 

Hoyt, M.B. (Tennessee Univ., Knoxville (USA). 20 A 
— Contract AS05-79ER 10348. 12p. NTIS, PC A02 
AOl. 


Nuclear gamma ray resonance (Moessbauer effect) was used 
to examine the isomer shift of NpPO,. The experiments consisted of 
two runs. The difference between the two was in the preparation of 
the source material, AmPO,. For the first phase, AmPO, was preci- 
pitated at room temperature. In the second phase, AmPQ, crystals 
were grown at 1200°C over a period of three weeks, resulting in 
several large crystals. The absorber for these experiments was 
NpO:. The room temperature precipitated AmPO, source yielded a 
single absorption line with an isomer shift of approximately -40 
mm/sec which represents an energy shift of 8 x 10~* eV. This 
places the neptunium in the +3 state. The high temperature preci- 
pitated AmPO, crystals showed two isomer shifts, one at -40 mm/s 
and the other at 18 + /-4mm/s. This new value agrees with those 
in the literature for neptunium compounds in a +5 state. This find- 
ing is significant for waste storage as the +5 state is quite water 
stable while the +3 is not. 


8040 (DOE/EV/10359—1, pp 20-27) Clinical feasibil- 
> studies with newly devised instruments. Cooper, M. Sep 
80. 
In Nuclear medicine imaging research. Progress report, Jan- 
uary 1, 1980-December 31, 1980. 
This report summarizes work done in the production of C- 


11-labelled amino acids. The goals of this work are to minimize 
synthesis and purification times, to maximize reproducibility and to 
increase the radiochemical yield so that these tracers can be used 


clinically. (KRM) 


8041 (DOE/EV/10380—1) Development of more effica- 
cious Tc-99m organ imaging agents for use in nuclear medi- 
cine by analytical characterization of radiopharmaceutical 
mixtures. Progress report, May 1, 1980-April 30, 1981. Hein- 
eman, W.R.; Deutsch, E.A. (Cincinnati Univ., OH (USA)). 
— aa Contract AC02-80EV 10380. 8p. NTIS, PC A02/ 
AOl. 
High performance liquid chromatography (HPLC) was used 
to efficiently separate and detect the individual components in a ra- 
diopharmaceutical mixture. A procedure for separating 
Tc(NaBH,)HEDP radiopharmaceutical analogues by anion ex- 
change HPLC with uv-visible and yy detection was developed. Such 
preparations consist of as many as 7 Tc-containing components, the 
relative quantities of which are highly dependent on the conditions 
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during preparation and subsequent handling. The in vivo distribu- 
tions of 3 of the isolated Tc-HEDP species were evaluated as skel- 
etal imaging agents in normal rats. The chromatographically sepa- 
rated Tc-HEDP components exhibit distinctly different biodistribu- 
tions which are related to the chromatographic characteristics of 
the individual components. These same Tc-HEDP components 
were evaluated for uptake in myocardial infarcts using the isopro- 
terenol-induced necrosis model in the rat. The relative uptake of 
the various components in the infarcted heart parallels the skeletal 
uptake. An optically transparent thin layer electrochemical flow 
cell was developed and characterized. This cell enables optical and 
electrochemical measurements to be made simultaneously on indi- 
vidual Tc-HEDP complexes as they elute from the HPLC. These 
results demonstrate the potential presence of numerous technetium 
complexes in radiopharmaceuticals and the efficacy of HPLC as a 
mode of separation and detection of these complexes. One particu- 
lar component in the Tc(NaBH,)HEDP radiopharmaceutical ana- 
logue is more effective than the others for both skeletal and myo- 
cardial infarct uptake. This is strongly suggestive that a more effi- 
cacious radiopharmaceutical would result from the administration 
of this single component. 


8042 (LA-UR—80-3359) Preliminary considerations 
concerning actinide solubilities. Newton, T.W.; Bayhurst, 
B.P.; Daniels, W.R.; Erdal, B.R.; Ogard, A.E. (Los Alamos 
Scientific Lab., NM (USA)). 1980. Contract W-7405-ENG- 
36. 1lp. (CONF-8010130—2). NTIS, PC A02/MF AO1. 

From Waste-Rock Interactions Technology annual informa- 
tion meeting; Seattle, WA, USA (13 Oct 1980). 

at the Los Alamos Scientific Laboratory on the funda- 

mental solution chemistry of the actinides has thus far been con- 
fined to preliminary considerations of the problems involved in de- 
veloping an understanding of the precipitation and dissolution be- 
havior of actinide compounds under environmental conditions. At- 
tempts have been made to calculate solubility as a function of Eh 
and pH using the appropriate thermodynamic data; results have 
been presented in terms of contour maps showing lines of constant 
solubility as a function of Eh and pH. Possible methods of control 
of the redox potential of rock-groundwater systems by the use of 
Eh buffers (redox couples) is presented. 


8043 (PNL—3628) Decontamination demonstration fa- 
cility (D.D.F) modularization/mobility study. FitzPatrick, 
V.F.; Butts, H.L.; Moles, R.G.; Lundgren, R.A. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Nov 1980. 
Contract AC06-76RL01830. 36p. NTIS, PC A03/MF AO1. 
The component decontamination technology, developed 
under the DOE sponsored TRU Waste Decontamination Program, 
has potential benefits to nuclear utility owners in four strategic 
areas: (1) Meeting ALARA Criteria for Maintenance/Operations; 
(2) Management of wastes and waste forms; (3) Accident Response; 
(4) Decommissioning. The most significant step in transferring this 
technology directly to the nuclear industry is embodied in the TMI 
Decontamination Demonstration Facility (D.D.F.). 


8044 Radioiodination process. Sprinkle, L.M. (to Mal- 
linckrodt Inc). US Patent 4,219,538. 26 Aug 1980. Filed 
date 6 Feb 1978. vp. 

An improved process for radioiodinating thyroid stimulating 
hormone. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 7095 


8045 (SAND—80-8246) Fundamental combustion and 
diagnostics research at Sandia. Hartley, D.L.; Gusinow, 
M.A. (Sandia National Labs., Livermore, CA (USA)). Dec 
oy Contract AC04-76DP00789. 38p. NTIS, PC A03/MF 
AOl. 

The combustion research emphasizes basic research into fun- 
damental problems associated with combustion. The program ad- 
dresses: (1) detailed chemistry of combustion, (2) fundamental proc- 
esses associated with laminar and turbulent flames, (3) development 
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of research techniques specifically applicable to combustion envi- 
ronments, and (4) operation of the user-oriented Combustion Re- 
search Facility. The first section of this report contains activities in 
Combustion Research, the second section contains activities in Mo- 
lecular Physics and Spectroscopy, and the third section contains ac- 
tivities in Diagnostics Research. 


8046 Bifurcation phenomena in burner-stabilized pre- 
mixed flames. Margolis, S.B. (Sandia Lab, Livermore, Calif). 
Combustion Science and Technology (U.S.-England); 22: No 
3-4, 143-169(1980). 

The one-dimensional stability of an isobaric burner-stabilized 
premixed flame is investigated for arbitrary Lewis number and stoi- 
chiometry in the asymptotic limit of large activation energy. As- 
suming a one-step irreversible chemical reaction in which fuel and 
oxidizer react to form a product, a linear stability analysis is used to 
calculate the neutral stability boundary in Lewis number-activation 
energy space as a function of incoming flow velocity (or equiv- 
alently, the burned temperature). The major result is that although 
a steady-state adiabatic flame is likely to be stable for typical pa- 
rameter values, a value of the incoming flow velocity sufficiently 
less than the adiabatic flame speed is destabilizing to the extent that 
the unstable region becomes feasible for many flames. 24 refs. 


8047 Calculation of the burning rates of interacting fuel 
droplets. Labowsky, M. (Yale Univ, New Haven, Conn). 
Combustion Science and Technology (U.S.-England); 22: No. 
5-6, 217-226(1980). 

The quasi-steady (QS) burning rates of interacting spherical 
fuel droplets are calculated by transforming the equations govern- 
ing the inter-droplet fields to the Laplace equation and then solving 
the transformed equations by the method of images. The results of 
this work indicate that QS interactions can significantly reduce the 
droplet burning rates even for large droplet spacings. Further, the 
well known D?-law is found to be only approximately correct 
when applied to interacting droplets. 22 refs. 


8048 Further observations of the effect of sample probes 
on pollutant gases drawn from flame zones. Malte, P.C.; 
Kramlich, J.C. (Univ of Wash, Seattle). Combustion Science 
and Technology (U.S.-England); 22: No. 5-6, 263-269(1980). 

The effects of gas sample probes and conditioning techniques 
on the measurements of flame-generated NO, NO2, and CO have 
been further examined. (1) A low-pressure, condensation free sam- 
pling system was compared with a conventional system, which op- 
erated at higher pressure and involved H2O condensation. The con- 
ventional system demonstrated apparent losses of CO and NO/sub 
x/, in the range 10 to 50 percent. (2) Sampling from fuel-rich com- 
bustion and pyrolysis zones was examined. High NO2-to-NO ratios, 
approaching unity, were measured repeatedly in the fuel-rich pyro- 
lysis zone of a high-intensity recirculative flame. 16 refs. 
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8049 (ANL—80-62, pp 316-325) Active feedback con- 
trol of rotor unbalance or rotordynamic instability. Moore, 
J.W.; Lewis, D.W.; Heinzmann, J. (Univ. of Virginia, Char- 
lottesville). 1980. 
From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 
is paper discusses some of the considerations involved in 
the use of feedback control as a means of reducing the unbalanced 
response of a rotor or of eliminating or alleviating rotor dynamic 
instability. A simple model of a mass on a flexible shaft is used to 
illustrate the application of feedback control concepts. A descrip- 
tion is given of a system assembled at the University of Virginia 
which uses feedback control individually adjustable in the vertical 
and horizontal directions to support the shaft bearings. The exam- 
ple presented illustrates some of the ability of feedback control to 
modify the basic characteristics of a rotor system. Potential advan- 
tages include the possibility of easily negotiating critical speed 
ranges; lossless electronic damping; and adaptation to changing 
load conditions, age, lubricant characteristics, and other factors. In 


addition, computer control offers the potential of parallel, or even 
on line, analysis of system characteristics as a means of recognizing 
potential trouble and of adapting the control system in an optimum 
manner. Yet to be considered in detail are a myriad of the problems 
of real systems. These include all the present problems which are 
well known in rotor dynamics and adds the problems of control 
systems. These latter include bandwidth limitations of control com- 
ponents; design of control motors; power and force levels; nonlin- 
earities, particularly signal limiting; observability of appropriate 
system states; selection of optimum control algorithms; computation 
speed; and many others. 


8050 (CONF-800258—) Pressure vessel technology. 
(Bhabha Atomic Research Centre, Bombay (India)). 1980. 
303p. NTIS (US Sales Only), PC A14/MF AOi. 

From Conference on pressure vessel technology; Bombay, 
India (22 Feb 1980). 

Papers on the design, specifications, stress analysis, fabrica- 
tion, and materials testing of large pressure vessels are presented. 
(LCL) 


8051 (COO—2809-1) Development of miniaturized prox- 
imity focused streak tubes for visible light and x-ray applica- 
tions. Final report and progress, April-September 1977. Cuny, 
J.J.; Knight, A.J. Electr tical Products Div., Fort 
Wayne, IN (USA)). Feb 1978. Contract AC02-76DP02809. 
54p. NTIS, PC A04/MF AO1. 

Research performed to develop miniaturized proximity fo- 
cused streak camera tubes (PFST) for application in the visible and 
the x-ray modes of operation is described. The objective of this re- 
search was to provide an engineering design and to fabricate a visi- 
ble and an x-ray prototype tube to be provided to LASL for test 
and evaluation. Materials selection and fabrication procedures, par- 
ticularly the joining of beryllium to a suitable support ring for use 
as the x-ray window, are described in detail. The visible and x-ray 
PFST’s were successfully fabricated. (LCL) 


8052 Second international conference on pipewelding. 
Volume 1. Papers. Cambrid af England; The Welding Insti- 
tute (1980). 358p. (CONF-7911102—(Vol.1)). 

From 2. international conference on pipewelding; London, 
UK (20 Nov 1979). 

Thirty-one papers were presented at the meeting. A separate 
abstract was prepared for each of 7 papers. The remaining 24 
papers were not in scope for the data base. (LCL) 


8053 (DOE/BC/10175—4) Study to determine feasibil- 
ity of developing a mechanically-operated, surface-controlled 
deviation device for directional drilling. Monthly report, No- 
vember 1980. Russell, L.R.; Crull, A.W. (Russell (Larry) 
and Associates, Inc., Houston, TX (USA)). Nov 1980. Con- 
tract AC19-80BC10175. 4p. NTIS, PC A02/MF AOl1. 


8054 (DOE/ET/13511—T3) Development of automated 
welding process for field fabrication of thick walled pressure 
vessels. Fourth quarter, FY 1980. (Westin, 
Corp., Tampa, FL (USA). Tam het 19 


ouse Electric 
1980. Con- 
tract ACO5-78ET 13511. 43p. PC A03/MF AO0O1. 
Progress is reported in research on the automated welding of 
heavy steel plate for the fabrication of pressure vessels. Information 
is included on: torch and shield adaptation; mechanical control of 
the welding process; welding parameters; joint design; filler wire 
optimizaton; nondestructive testing of welds; and weld repair. 
(LCL) 


8055 Cask loading technique for delicate samples at the 
Hot Fuel Examination Facility. Berger, J.D. (Westinghouse 
Hanford Co., Richland, WA); Taylor, D.S. pp 163-167 of 
Remote systems technology. La Grange Park, IL; American 
Nuclear Society (1978). 

From 26. conference on remote systems technology; Wash- 
ington, DC, USA (12 Nov 1978). 

A remotely operated auxiliary handling system was devel- 
oped at the Hot Fuel Examination Facility to provide safe handling 
and loading of irradiated test items prior to shipment. Hardware 
was designed and built to protect these items during the handling 
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stages and during cask shipments. The result is a system that helps 
ensure reactor experimenters that changes observed on test items 
are irradiation induced and not a result of handling damage. 


8056 (LA—6016-SOP(Rev.1)) Technical specifications 
for the Pajarito Site Critical Facility. Malen- 
fant, R.E.; Paxton, H.C. (Los Alamos Scientific Lab., NM 
(USA)). Dec 1980. Contract W-7405-ENG-36. 15p. NTIS, 
PC A02/MF AO1. 

This document is to satisfy the requirement for technical 
specifications spelled out in DOE Manual Chapter 0540, Safety of 
DOE-Owned Reactors. Technical specifications are defined in Sec. 
0540-048, and the requirement for them appears in Sec. 0540-015. 
The following technical specifications update the document, Tech- 
nical Specifications for the Pajarito Site Critical Experiments Fa- 
cility (June 1975). 


a Lot penance canister evaluation for 


(Los Alamos 
tract W-7405-ENG-36. 40p. NTIS, PC A03/MF AOl. 

The protection afforded by one commercial organic vapor 
respirator canister (MSA/GMA) against chloroform, benzene, 
epichlorohydrin, acrylonitrile, propargyl alcohol, 1,2-dibromoeth- 
ane, acrolein, chloromethyl methyl ether, and N- 
nitrosodimethylamine was determined. Six canisters simultaneously 
were challenged at 64 actual liters per minute with test atmospheres 
of these compounds at both 80% and < 15% relative humidity 
(RH). Breakthrough volume was defined as that volume of air 
which passed through the canister before the downstream concen- 
tration was 1% of the challenge concentration. Tests were contin- 
ued until at least this concentration was attained or 16 h had 
elapsed, whichever occurred first. Under a moderate workload, 
these canisters should afford adequate protection against chloro- 
form, benzene, and acrylonitrile for at least 4 h, epichlorohydrin for 
at least 8 h, and the remaining compounds (except chloromethyl 
methyl ether) for at least 16 h. Chloromethyl methyl ether at 80% 
RH exhibited a minimum penetration of 30% after only 34 min, and 
it appears that this and similar canisters will not provide adequate 
protection against atmospheres containing this compound. In all 
tests in which breakthrough occurred, the decrease in breakthrough 
time with increase in relative humidity was greater than would be 
expected from published literature. The capacities of a charcoal and 
Ambersorb 347 for vinyl chloride were determined. Challenge at- 
mospheres were 10-ppM vinyl chloride at both 80% and < 15% 
RH. At 1% penetration, the calculated charcoal capacity was 2.0 
mg of vinyl chloride per gram of sorbent at < 15% RH, and 0.52 
mg/gm at 80% RH. The corresponding capacities for Ambersorb 
347 were 0.68 and 0.36. Both sorbents, when used in respirator 
equipment, appear only marginally useful against vinyl chloride. 


8058 (LA-UR—80-3190) Explosive flux compression 
generators for rail gun power sources. Fowler, C.M.; Peter- 
son, D.R.; Caird, R.S.; Erickson, D.J.; Freeman, B.L.; King, 
J.C. (Los Alamos Scientific Lab., NM (USA)). 1980. Con- 
tract W-7405-ENG-36. 20p. (CONF-801138—3). NTIS, PC 
A02/MF AO0O1. 

From Electromagnetic guns and launchers conference; San 
Diego, CA, USA (4 Nov 1980). 

A class of explosive magnetic flux compression generators is 
described that has been used successfully to power rail guns. A pro- 
gram to increase current magnitudes and pulse lengths is outlined. 
Various generator loss terms are defined and plans to overcome 
some of them are discussed. Included are various modifications of 
the conventional strip generators that are more resistant to undesir- 
able expansion of generator components from magnetic forces. Fi- 
nally, an integral rail gun is discussed that has coaxial geometry. In- 
tegral rail guns utilize the rails themselves as flux compression gen- 
erator elements and, under ideal conditions, are theoretically capa- 
ble of driving projectiles to arbitrarily high velocities. Integral co- 
axial rail guns should be superior in some regards to their square 
bore counterparts. 
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8059 (ORNL/TM—7517) wo mR, of stability of 
metastable superconductors on copper fraction. Elrod, S.A.; 
Lue, J.W.; Milier, J.R.; Dresner, L. (Oak Rid National 
Lab., ™ (USA)). Dec 1980. Contract W-7 ENG-26. 
40p. NTIS, PC A03/MF AOl1. 

The stability of composite superconductors operating in the 
metastable regime depends upon such factors as matrix resistivity, 
cooled surface dimensions, fraction of critical current, and volume 
fraction of stabilizer. By assuming constant thermophysicai proper- 
ties, we developed analytic expressions for the energy and voltage 
of the minimum propagating zone (MPZ). With other factors held 
constant, these expressions have been used to predict composite su- 
perconductor stability as a function of copper fraction: lower 
copper fractions lead to higher MPZ energies. MPZ voltages have 
been measured for three NbTi/Cu composites having different 
copper fractions and different critical current densities for several 
magnetic fields and transport currents. Experimental MPZ voltages 
have been used to calculate an effective heat transfer coefficient, 
which is subsequently used to calculate the MPZ energy. The ex- 
perimental MPZ energies support the theoretical expectation that 
lower copper fractions lead to higher stability in the metastable 
regime. 


Heat recoverable article. D’haeyer, A.H. (to Nv 
| Sa (Belgium)). US Patent 4,219,051. 26 Aug 1980. 


vp. 

A heat recoverable warp-around closure member comprises 
a sheet having a pair of elongate parallel spaced-apart profiles that 
may be interlocked, optionally with internal or external support or 
fastening means associated with the profiles, when the sheet is 
wrapped up to form a hollow member. The member may then be 
heated , the interlocked profiles maintaining their relative positions 
against the recovery forces. 


8061 Container for the transportation of irradiated fuel 
elements and device therefor. Blum, P. (to 
Transnucleaire Societe Pour Les T rts De L Industrie 


Tanspo: 
(France)). US Patent 4,219,735. 26 Aug 1980. vp. 


A container is described for the transportation of irradiated 
fuel elements whose criticality can be controlled by means of inter- 
nally disposed neutron poison needles, wherein said container com- 

prises, parallel to the compartments intended for the fuel elements, 
Srtanel an sani eects io exuiiions aneaidier tr Gio talk oho 
ments to be transported, these compartments being constructed 
such that not only can neutron poison needles be housed therein, 
but can also be easily introduced and extracted after removal of the 
lid of the container, these compartments being arranged in the body 
of the container or in its internal basket with dispositions such that 
the shielding characteristics are not affected. 


8062 Superconducting properties of rapidly quenched 
and heat treated Zr-V and Hf-V foils. Tenhover, M. (Calif 
Inst of Technol, Pasadena). Applied Physics (West Germany - 
U.S.); 21: No. 3, 279-282(Mar 1980). 

The results of rapid quenching and subsequent heat treat- 
ments on the superconducting properties of the Zr-V and Hf-V 
binary systems are presented. Metallic glasses can be prepared in 
these systems which have very attractive properties for practical 

application. The existence of a flexible glassy phase raises the pros- 
pect of alternative methods for the construction of superconducting 
devices. As-quenched, partially crystalline material is characterized 
by small critical currents, yet relatively large upper critical fields 
and transition temperatures. Heat treatments considerably enhance 
the current carrying capability. 17 refs. 


4203 Lasers 
REFER ALSO TO CITATION(S) 8482 


8063 (DOE/ET/33030—T1) Sixteen micron chemical 
laser study. Final technical report, October 1977-July 1978. 
Blauer, J.A.; Shortridge, R.G. (Bell A Textron, 
Buffalo, NY (USA)). Jul 1978. Contract AC02-78ET33030. 
55p. NTIS, PC A04/MF AOl1. 

Experimental data are presented relative to attempts to 
induce laser oscillations in the 16 wm spectral region on the rota- 
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tion vibrational transitions of the BrF molecule. The chemical 
system of interest is presented. Although this investigation involved 
the use of three electrically discharged flow tube devices, a photo- 
lytically pumped device, and a shock tube to initiate the production 
of fluorine atoms, no laser emission from BrF was detected in re- 
peated testing. This evidence, together with the results of kinetic 
modeling calculations based on the BLAZE II computer code and 
the latest compilation of the rate parameters pertinent to the Bro-F2 
system, suggest that a Boltzmann vibrational energy distribution of 
BrF (v = 7) is produced in the F + Br2 and F + Brl pumping 
reactions. 


8064 (PPPL—1736) Direct narrow line tuning of a high 
power CO, laser. Johnson, L.C.; Mansfield, D.K.; Taylor, 
G. (Princeton Univ., NJ (USA). Plasma Physics Lab.). Jan 
= Contract AM02-76CH03073. lip. NTIS, PC A02/MF 
AOl. 

We report the operation of a high power, narrow linewidth 
CO, laser suitable for application as a pump for pulsed submilli- 
meter lasers. Grating tuning and single mode cw injection have 
been employed in an unstable ring resonator which produces 100 
nsec duration, 200 to 400 Joule pulses on the 9R(22) line with a 
bandwidth of less than 20 MHz. 


8065 (UCID—18882) Novette chain design and perform- 
ance. Hunt, J.T.; Speck, D.R. (California Univ., Livermore 
(USA). Lawrence Livermore National Lab.). 11 Dec 1980. 
Contract W-7405-ENG-48. 36p. NTIS, PC A03/MF A01. 

The design and performance of the Novette laser system, 
which is a two-beam, two-wavelength (1.05 yw and 0.53 jy) target 
irradiation facility using phosphate glass laser chains, are discussed 
with information on the glass properties, controlling factors in the 
design selection, and projected performance with varying operating 
conditions. (LCL) 


8066 Apparatus for improving the working time of the 
XeBr laser. Sander, R.K.; Balog, G.; Seegmiller, E.T. (to 
Dept. of Energy). US Patent Application 127,008. 4 Mar 
1980. 12p 

In XeBr lasers which make use of HBr as the source of bro- 
mine, it has been found that the working life of the laser is limited 
because of dissociation of the HBr in the lasing region to form He 
and Br2. Accordingly, apparatus is disclosed for substantially im- 
proving the working time of the XeBr laser wherein means are pro- 
vided for recombining Hz and Br2 into HBr and for continuously 
circulating the gaseous working medium from the lasing region 
through the recombination region. 


4204 Heat Transfer And Fluid Flow 


8067 (ANL—80-62, pp 405-414) Diagnostic measure- 
ment methods for fluidized bed reactors. Spoon, M.J.; Star- 
kovich, J.A.; Nishina, M.M. (TRW Inc., Redondo Beach, 
CA). 1980. 
From Symposium on instrumentation and control for fossil 
energy es Virginia Beach, VA, USA (9 Jun 1980). 
ree approaches conventionally used for sampling free 
solids were evaluated for sampling solids in fluidized beds. These 
included the thief, auger, and pneumatic collection sampling ap- 
proaches. Five working protosamplers (three thief, one auger and 
one pneumatic collector) were designed, fabricated and evaluated 
in a 10 cm diameter fluidized reactor simulator equipped with vari- 
able air flows for altering fluidization quality. Binary mixtures of 
narrowly sized fractions of glass beads were used as the bed solids. 
Protosampler accuracy and precision were evaluated by collecting 
multiple solid samples from the reactor simulator and sieving these 
samples to determine their weight fractions or particle size distribu- 
tions. Sampling accuracies and precision varied from sampler to 
sampler and were observed to be dependent on bed particle size 
distribution, fluidization velocity and bed depth at which samples 
were collected. Best overall sampling performance was obtained 
with the pneumatically driven shuttle with a flow-through sampling 
port, a novel type of thief sampler invented under the project. Pre- 
cision of the five samplers under a given set of fluidization condi- 
tions was identical, but dependent on fluidization quality. Generally 
better precision was observed while sampling near the bottom of 
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the fluidized bed rather than at the top, at higher fluidization ve- 
, 


components. Twelfth quarterly report, J 
1980. (Argonne National Lab., IL (USA)). Oct 
= Contract W-31-109-ENG-38. 39p. NTIS, PC A03/MF 
Detection of electric-discharge machined notches in a silicon 
carbide tube by an ultrasonic bore-side probe under microcomputer 
control has been demonstrated. Use of the reflection mode has been 
shown to enhance the sensitivity of flaw detection with an acoustic 
microscope. In this configuration, the transducer and laser-scanned 
coverslip are both on the tube outer surface, eliminating the need to 
fill the tube with water. A conceptual design is presented for in- 
specting tubes up to seven feet long in both through-transmission 
and reflection-mode configurations. A comparison of NDE tech- 
niques for ceramic butt joints showed holographic interferometry 
to be generally better than dye-penetrant, radiographic, or ultrason- 
ic techniques for characterizing a crack-like inner-wall defect. 
Pitch-catch and puise-echo ultrasonic techniques also indicated the 
presence of an anomaly in the region identified as flawed via holog- 
raphy, while radiographic and penetrant-testing results were am- 
biguous. 


8069 (UCRL—53081) Experimental and numerical study 
of steady forced-convection heat transfer in a spherical annu- 
lus. Tuft, D.B. (California Univ., Livermore (USA). Law- 
rence Livermore National Lab.). 25 Nov 1980. Contract W- 
7405-ENG-48. 118p. NTIS, PC A06/MF AO1. 

The results of a combined experimental and numerical study 
of steady forced-convection heat transfer in a spherical annulus 
with 50°C heated water flowing in the annulus, an insulated outer 
sphere, and a 0°C cooled inner sphere are presented. The inner 
sphere radius is 139.7 mm, the outer sphere radius is 168.3 mm and 
the radius ratio is 1.2. Measurements of inner sphere heat- flux rate 
distribution, flow separation angle, annulus fluid temperatures and 
total heat transfer were made for gap Reynolds numbers from 41 to 
1086. The angle of separation along the inner sphere was found to 
vary as a function of Reynolds number. Measured total Nusselt 
numbers agreed with results reported in the literature to within 
2.0% at a gap Reynolds number of 974 and 26.0% at a gap Reyn- 
olds number of 66. Results of numerical calculations of laminar in- 
compressible fluid flow and heat transfer in a spherical annulus are 
presented. Velocity, temperature, pressure and heat-flux rate distri- 
butions are presented for gap Reynolds numbers from 4.4 to 440. It 
is believed that this is the first experimental study of spherical annu- 
lus convective heat transfer in which inner sphere heat-fux distribu- 
tion has been measured and in which sepration angle was measured 
by non-visual methods and found to vary as a function of Reynolds 
number. Also, the numerical analysis is the first solution of the full 
laminar Navier-Stokes equations for forced-convection heat transfer 
in a spherical annulus. The computations predict well the experi- 
mental trends and qualitative aspects of the flow and heat transfer 
while underpredicting heat-flux rates by a factor of two or more. It 
is felt that a turbulence model is necessary to predict more accu- 
rately the experimental results. 


8070 Solidification in two-phase flow. Petrie, D.J.; Line- 
han, J.H.; Epstein, M.; Lambert, G.A.; Stachyra, L.J. (Re- 
actor Analysis and Safety Division, Argonne National Lab- 
oratory, 9700 South Cass Ave., Argonne, Illinois 60439). 
Journal of Heat Transfer, Transactions of the ASME (Ameri- 
can Society of Mechanical Engineers), Series C (U.S.); 102: 
No. 4, 784-786(Nov 1980). 

The results of an experiment designed to measure directly 
the growth of an ice layer (crust) in a water-nitrogen gas mixture 
are given. 


8071 Heat exchange: new uses for direct-contact units. 
Parkinson, G. Chemical Engineering (New York) (U.S.); 87: 
No. 13, 56, 58, 60(30 Jun 1980). 

This paper reports on the recent development in the direct- 
contact, liquid-liquid heat exchanger which is a simple, appealing 
concept. Pass an immiscible working fluid through a hot liquid, and 
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presto--the fluid is ready for use. Until recently, though, this was a 
technique in search of practical applications, but now it is actually 
being used to extract heat from geothermal brine, and other pros- 
pects are in the offering, including ocean thermal energy conver- 
sion (OTEC) systems and heat storage systems. Technological data 
are given on results obtained in various pilot and demonstration 
plants. 


4205 Materials Testing 
REFER ALSO TO CITATION(S) 8050, 8054, 8098 


8072 (EPRI-NP—1621) Miultifrequency eddy-current 
system for of steam generator turbine. Davis, T.J. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Nov 1980. Contract AC06-76RL01830. 76p. NTIS, PC 
A05/MF AOl1. 

The objectives of this program were to: determine the maxi- 
mum advantage of the multifrequency eddy current method for nu- 
clear steam generator tubing inspection; simplify system operating 
procedures and enhance presentation of mutifrequency data; and 
evaluate multifrequency methods for inspecting recently encoun- 
tered types of anomalies such as circumferential cracks, inside di- 
ameter flaws, and flaws in dented regions. New test methods devel- 
oped under the program have resulted in a dramatic improvement 
over earlier multifrequency work. The methods rely on judicious 
selection of test frequencies and the simultaneous use of differential 
and absolute multiparameter inspection. Flaws may be sized and 
profiled with increased accuracy over that of the single-frequency 
method, and improved rejection of indications from unwanted pa- 
rameters such as support plates and probe wobble has been ob- 
tained. The ability to detect and size support cracks in both cor- 
roded and non-corroded supports has been demonstrated on a labo- 
ratory basis. A field-usable test system employing four test frequen- 
cies was developed under the program and has been evaluated in 
the EPRI steam generator mockup. Some of the new technology 
used in this system has been commercialized into the new Zetec 
MIZ-12 multifrequency system. 


8073 (RFP—2964) Evaluation of ultrasonic signals from 
diffusion and eutectic bond interfaces. Brown, C.M. (Rock- 
well International Corp., Golden, CO (USA). Rocky Flats 
Plant). 10 Dec 1980. Contract AC04-76DP03533. 25p. 
NTIS, PC A02/MF AOl. 

A research program is in progress at Rocky Flats to deter- 
mine correlations between ultrasonic signal content and diffusion or 
eutectic bond joint condition, and to develop a computer-controlled 
scanning, data acquisition and analysis system which utilizes these 
correlations and waveform analysis techniques. The initial efforts to 
determine effective ultrasonic waveform parameters to characterize 
the strength of bond interfaces is complete. A development version 
of a computer-controlled, automated scanning and data acquisition 
system is in operation. 


4208 Electronic Circuits And Devices 


Recrystallized Al-nSi Schottky barriers with a bar- 
i height of —e at Wu, C. M.; Yang, E.S. ent of 
Electrical Engi Columbia niversity, ew York, 
New York 1 . BT-78- R-03-1876. Journal of Applied 
Physics (U.S.); 51: Ro. 11, 5889-5892(Nov 1980). 

Using a silicon-aluminum-silicon sandwich structure obtained 
by evaporating thin aluminum and silicon films on a single-crystal 
silicon substrate, we have fabricated Al-nSi Schottky barriers with 
a maximum barrier height of 0.93 eV. The formation of the rectify- 
ing contact and its dependence on the Al-film thickness were stud- 
ied by means of I-V and C-V measurements. It is found that the as- 
deposited films form an Ohmic contact with a n/n* silicon sub- 
strate. However, we have obtained rectification characteristics by 
heat treatment at 600 °C (slightly above the Al-Si eutectic tempera- 
ture) in a nitrogen or hydrogen environment. The barrier height in- 
creases with aluminum thickness (1) from 0.79 eV for 1=500 A and 
it saturates at 0.93 eV for 1>1500 A. The uppermost silicon film 
(300 A) is needed to prevent the formation of aluminum clusters 
under heat treatment. In completed diodes the surface silicon film is 
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recrystallized and large polycrystalline-Si grains are seen under an 


4210 Combustion Systems 


8075 (DOE/QQ/90430—T1) Solid fuel combustion 
technology for the Stirling engine. Roberts, R. Corp., 
McLean, VA (USA). METREK Div.). 1 . Contract 
ACO01-77QQ90430. 42p. NTIS, PC A03/MF AOl. 

The current status of fluidized bed combustion has been re- 
viewed with emphasis on its potential application to industrial 
power or heating plants and to alternative fuels. This technology is 
ready for commercialization and there is strong evidence of its high 
adaptability to a large variety of fuels, including biomass and indus- 
trial wastes. Coal-oil slurry combustion also is being developed and 
has been demonstrated in small industrial boilers. The combustion 
tests to date indicate a need for improved fuel stability, fuel feed 
control and atomizer design. There is a tendency for the ash from 
the combustion process to accumulate on the boiler tubes or flow 
stagnation regions. The ash deposited was readily removed. In the 
tests conducted, the burning of coal-oil mixtures led to a 1 to 2 per- 
cent derating of the boilers. Longer life tests than those reported to 
date are required to determine ash build up, the frequency of boiler 
tube cleaning, and the corrosion of boiler tubes. The ash content in 
the combustion products may make direct heat transfer to the Stir- 
ling engine impractical. This is due to the high probability of ash 
deposition on the heat exchanger for the high temperature (expand- 
er side) of the engine with a marked decrease in heat transfer rate. 
In this case it would become necessary to add a heat exchanger be- 
tween the combustor and the hot side of the engine. This could be 
a heat pipe, pressurized gas or other appropriate method. However, 
this leads to lower heat exchange rates to the heater head increas- 
ing its size and decreasing Stirling engine efficiency due to in- 
creased dead space. It also will add to system initial and mainte- 
nance costs. 


Experiments on heat exchanger solidity for coal- 
fired fluidized bed applications. Miller, G.; Zakkay, V. (De- 
partment of Applied Science, New York University, 26-36 
Stuyvesant Street, New York, N.Y. 10003). EF-75-C-01- 
2256. Journal of Heat Transfer, Transactions of the ASME 
(American Society of Mechanical Engineers), Series C (U.S.); 
102: No. 4, 731-735(Nov 1980). 

The efficient extraction of a high-temperature working fluid 
from a coal-fired fluidized bed combustor depends, to a great 
extent, on the design of the immersed heat exchanger. Of special 
importance is the solidity of the cooling tubes immersed in the bed. 
The interaction between increasing solidity and the consequent deg- 
radation of proper fluidization and circulation is being studied at 
pow New York University fluidized bed combustion facility. In a 

set of experiments it was found that under certain con- 
ditions, the solidity of heat exchanger in the bed may be significant- 
ly increased, giving designers an additional variable parameter. 


8077 Furnace especially well suited for burning straw, 
wood waste materials and the like. Probsteder, J. US Patent 
4,218,980. 26 Aug 1980. vp. 

A furnace adapted for burning waste materials such as straw, 
brushwood or the like has a cylindrical housing enclosing a com- 
bustion chamber and a hopper above the chamber for supplying 
fuel thereto. A slidable partition member separates the hopper from 
the combustion chamber. A suction tube having a constriction in its 
wall to reduce the cross-section of the tube is provided to with- 
draw combustion gases from the combustion chamber. A conduit 
connected to a source of compressed air terminates in a nozzle dis- 
posed in the suction tube to direct compressed air in the direction 
of the flow of gases from the combustion chamber. Pillers are pro- 
vided in the chamber to support a bale of straw or other fuel mate- 
rial. 


8078 Stove-hearth combinations. Nesje, A. US Patent 
4,219,006. 26 Aug 1980. Filed date 24 Feb 1978. vp. 
Stove-hearth combinations are described that are comprised 
of a combustion chamber having a pair of side walls supported on a 
base in opposing relation and joined by a rear wall. A cover or 
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hood defines with the base and front edges of the side walls an 
opening to the chamber. Two doors are each hingedly associated 
with upper and lower pivot pins which when the door is in a 
closed position are disposed adjacent but outside a respective side 
wall front edge. Along upper and lower side edges of each side 
wall are formed parallel grooves adapted to be engaged slidably by 
the upper and lower pivot pins. As the door is opened from a stove 
to a hearth position the pivot pins are displaced along the grooves 
causing the door to be led gradually into a position along the outer 
side of its side wall. 


4220 Underground Engineering 


REFER ALSO TO CITATION(S) 6927, 8326, 8327, 8328 
4230 Marine Engineering 


8079 Submergible marine seismic source. Airhart, T.P. 
(to Atlantic Richfield Co). US Patent 4,219,096. 26 Aug 
1980. Filed date 2 Jan 1979. vp. 

A marine seismic source employs a cylindrical gas exploder 
adapted to be supported from a surface vessel in a submerged state 
adjacent a marine bottom. The force of expanding gases within the 
exploder applies a thrust along the exploder longitudinal axis to a 
ground contact member operatively interconnected with the ex- 
ploder to produce a seismic signal. The energy producing force is 
reacted by piston means within the exploder interconnected rigidly 
with a large area external water interacting disk. The mass of the 
reaction piston-disk system is sufficiently great so that the slow 
moving disk experiences viscous damping in the water and thus 
generates no significant undesirable secondary seismic signal in the 
water. The exploder may be oriented horizontally for maximum 
generation of shear waves or inclined at an acute angle to the verti- 
cal for generation of a combination of shear waves and compres- 
sional waves. 


8080 Electron-beam welding of J-curve pipelines. de 
Sivry, B. (TOTAL Compagnie Francaise de Petroles, Bou- 
logne, France); Bonnet, C. pp 11-28, Paper 36 of Second in- 
ternational conference on S cuidinn Volume 1. Papers. 
Cambridge, England; The Welding Institute (1980). 

From 2. international conference on pipewelding; London, 
UK (20 Nov 1979). 

The development of a system capable of laying large diame- 
ter pipelines (up to 36 in.) at great water depths (300 to 3000 m) has 
been hampered by the lack of fast welding processes. Normal proc- 
esses could take up to 1 1/2 hr. to weld large pipes. Equipment for 
an electron beam welding process which takes less than 5 min and 
which permits the J-curve laying of thick-wall (25 to 50 mm) pipe 
at a rate of one joint every 15 min. is described. The design and 
operation of the welding device are discussed. Over 700 weld runs 
have been made on a variety of steels. Nondestructive inspection 
and mechanical tests have shown that these welds meet specifica- 
tions. A full-scale test of the assembled components of this system 
on a pipe-laying barge is recommended. The realization of oil and 
gas transport by deep-sea pipeline is foreseen as a result of this fast 
welding method development. (LCL) 


8081 Hyperbaric welding in the repair of offshore pipe- 
lines and structures, Coriatt, G. (COMEX Services, Mar- 
seille, France). pp 343-355, be ed 2 of Second international 
conference on ‘pipewelding, lume 1. Papers. Cambridge, 
England; The Welding Institute (1980). 

From 2. international conference on pipewelding; London, 
UK (20 Nov 1979). 

The development of hyperbaric welding techniques is re- 
viewed, and has proved that welds can be obtained at 300m depth 
with properties equal to those obtained on the surface. The growth 
of hyperbaric welding from 1975 shows that this technique has now 
become established with the field of application growing each year. 
At present welding at 300m has been proved. However it is certain 
that this depth can be increased to keep pace with the increase in 
working depth. Divers who were once considered as underwater 
labourers are becoming much more professional as technicians, fit- 
ters, inspectors, etc. At the same time welding costs have been re- 
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duced using lighter equipment and vessels, and can now compete 
with those of mechanical tie-ins and repairs. Future developments 
will probably include wet MIG-welding, plasma cutting, and auto- 
matic pipewelding. Where saturation diving no longer becomes 
practical developments in one atmosphere welding and pipeline 
connection will be available. 


4240 Pollution Control Equipment 


8082 Method for removing nitrogen oxides from a gas 
stream. Ethington, D. (to Goodpasture Inc). US Patent 
4,219,534. 26 Aug 1980. Filed date 15 Mar 1979. vp. 

A gas stream containing nitrogen oxides, such as the tail gas 
from a nitric acid plant, is treated to reduce the nitrogen oxides 
content thereof. The method results in the production of an aque- 
ous solution of ammonium nitrate. In a liquid-gas contact apparatus, 
the gas stream is first reacted, under steady state conditions, in 
counter-current flow, with an aqueous solution of ammonium ni- 
trate at a pH of about 0.01 to about 0.5. The gas stream is then 
further reacted with an aqueous solution of ammonium nitrate at a 
pH of about 8.1 to about 8.5; and thereafter with water, preferably 
slightly acidified to a pH of 0 to 6.5. The resulting gas stream of 
reduced nitrogen oxides content may be safely discharged to the at- 
mosphere without causing air pollution, the nitrogen oxides content 
being below imposed standards. 


8083 Desulfurization and low temperature regeneration 
of carbonaceous adsorbent. Steiner, P. (to Foster Wheeler 
Energy Corp). US Patent 4,219,537. 26 Aug 1980. Filed 

1 Oct 1978. vp. 

A gas desulfurization process is disclosed wherein a particu- 
late , partially oxidized coal is used as an adsorbent for gaseous 
sulfur oxides and is regenerated by contact with a low temperature 
recycled stream of its own desorbed off-gas containing at least 40% 
steam and 15% SOz. A bleed stream of the desorbed off-gas may be 
reacted with coal at 1150°F to 1550°F to partially oxidize the coal 
and transform it into an adsorbent suitable for use in the adsorber. 


43 PARTICLE ACCELERATORS 
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REFER ALSO TO CITATION(S) 8451 


(ORNL-tr—4703) Cryogenic electron beam ionizer 
KRION 2. Donets, E.D.; Ovsyannikov, V.P. (Oak Ridge 
National Lab., TN (USA)). [nd]. Translation of Preprint of 
the Joint Institute for Nuclear Research, Dubna, USSR, 
1980. 12p. NTIS, PC A02/MF AO1. 

At the high energy laboratory at JINR an electron-beam 
ionization method is being developed for the production of beams 
of multicharged ions. It is based on the cryogenic electron beam 
ionizer KRION, with which beams of nuclei of carbon and nitro- 
gen, and later, oxygen and neon are obtained, completely electron- 
free. This ionizer is now used as a source of C, N, O, and Ne nuclei 
for their acceleration in a synchrophasotron at the high energy lab- 
oratory at JINR. The KRION-2 was created for further develop- 
ment of the electron beam method of ionization as well as for 
studying ionization processes of positive ions by electron impact. 
The KRION-2 is described along with the method of injecting ions 
into the electron beam. (GHT) 


8085 (CONF-8010111—1) Status of the Oak Ridge 25 
MV tandem accelerator. Ziegler, N.F.; Richardson, E.G.; 
Mann, J.E.; Juras, R.C.; Jones, C.M.; Biggerstaff, J.A.; Ben- 
jamin, J.A. (Oak Ridge National Lab., (USA)). 1980. 
Contract W-7405-ENG-26. 10p. NTIS, PC A02/MF AOl1. 

From Symposium of Northeastern Accelerator personnel; 
Madison, WI, USA (13 Oct 1980). 

A summary is given of the performance testing of the 25 
URC Pelletron tandem at Oak Ridge National Laboratory during 
the period from October 1979 through October 1980. (GHT) 
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(HEDL-SA—2256) FMIT update. Holmes, J.J. 
(Hanford 216 Sep 1980. Development Lab., Richland, WA 
(USA)). Contract AC14-76FF02170. 19p. 
(CONT 8010140. -1). NTIS, PC A02/MF AOI. 

From MOE/DOE seminar; Mito, Japan (27 Oct 1980). 

This document comprises viewographs which describes the 
Fusion Materials Irradiation Test Facility (FMIT) and gives its 
schedule of completion. FMIT will approximate the neutron envi- 
ronment in fusion plants by means of deuterium ions accelerated to 
35 MeV onto a liquid lithium target. (DLC) 


8087 (LA-UR—80-3167) Data acquisition with a nuclear 
microprobe. Maggiore, C. (Los Alamos Scientific Lab., NM 
(USA)). 1980. Contract W-7405-ENG-36. 5p. (CONF- 
801111—36). NTIS, PC A02/MF AOl. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Spatially resolved information from the near surfaces of ma- 
terials can be obtained with a nuclear microprobe. The spatial reso- 
lution is determined by the optics of the instrument and radiation 
damage in the specimen. Two- and three-dimensional maps of ele- 
mental concentration may be obtained from the near surfaces of 
materials. Data are acquired by repeated scans of a constantly 
moving beam over the region of interest or by counting for a preset 
integrated charge at each specimen location. 


8088 (LBL—11685) Considerations for design param- 
eters for a dedicated medical accelerator. Alonso, J.R. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Oct 1980. Contract W-7405-ENG-48. 27p. (CONF- 
8010145—1). NTIS, PC A03/MF AOl1. 

From MARIA workshop II on optimal parameters of rela- 
tivistic heavy ions for radio-therapy research; Edmonton, Alberta, 
Canada (9 Oct 1980). 

There are only a very few critical parameters which deter- 
mine the size, performance and cost of a heavy ion accelerator. 
These are the mass of the heaviest ion desired, the maximum range 
of this heaviest ion in tissue, and the highest intensity desired. 
Other parameters, such as beam emittance, beam delivery flexibil- 
ity, reliability and experimental facility configurations are impor- 
tant, but are not primary driving factors in the design effort. The 
various clinical applications for a heavy ion accelerator are evaluat- 
ed, detailing the most desirable beams for each application. 


44 INSTRUMENTATION 
4401 Radiation Instrumentation 


8089 (BNL—28610) High gain micro-channel plate mul- 
tipliers for particle tracking or single photo-electron counting. 
Oba, K.; Rehak, P.; Smith, S.D. (Brookhaven National 
Lab., Upton, NY (USA)). 1980. Contract AC02-76CH00016. 
Tp. (CONF-801103—31). NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

Micro-channel plate multipliers have been used to detect the 
passage of relativistic charged particles. Measurements of the detec- 
tion efficiency and pulse height response versus micro-channel plate 
gain are presented for one, two and three micro-channel plate 
arrays. Values describing temporal response and transit time jitter 
are also given. In a separate measurement, the response of a single 
micro-channel plate to individual slow electrons (= 1 keV) was 
studied. By using a special technique output bunches as small as 
three electrons may be seen for low average micro-channel plate 
gain. The results of attempts to improve the micro-channel plate re- 
sponse are also presented. 


8090 (DOE/EV/10359—1, pp 28-31) Methodology for 
quantitative evaluation of diagnostic medical imaging. Metz, 
C. Sep 1980. 

In Nuclear medicine imaging research. Progress report, Jan- 
uary 1, 1980-December 31, 1980. 

This report deals with the evaluation of the performance of 
diagnostic medical imaging procedures using the Receiver Operat- 
ing Characteristic or ROC analysis. The development of new tests 


ERA VOL. 6, NO. 6 / 1082 


for the statistical significance of apparent differences between ROC 
curves is discussed. (KRM) 


8091 (LA-UR—80-2523) New developments in radiation 
protection instrumentation via active electronic methods. Um- 
barger, C.J. Alamos Scientific Lab., NM (USA)). 1981. 
Contract W-7405-ENG-36. 20p. (CONF- 810103—1). NTIS, 
PC A02/MF AO1. 

From Measurement science conference; Anaheim, CA, USA 


(30 Jan a. 
New developments in electronics and radiation detectors are 


improving on real-time data acquisition of radiation exposure and 
contamination conditions. Recent developments in low power cir- 
cuit designs, hybrid and integrated circuits, and microcomputers 
have all contributed to smaller and lighter radiation detection in- 
struments that are, at the same time, more sensitive and provide 
more information (e.g., radioisotope identification) than previous 
devices. New developments in radiation detectors, such as cadmium 
telluride, gas scintillation proportional counters, and imaging 
counters (both charged particle and photon) promise higher sensi- 
tivities and expanded uses over present instruments. These develop- 
ments are being applied in such areas as health physics, waste man- 
agement, environmental monitoring, in vivo measurements, and nu- 
clear safeguards. 


6092 Improved gas mixtures for gas-filled radiation de- 
tectors. istophorou, L.G.; McCorkle, D.L.; Maxey, 
D.V.; Carter, J.G. (to Dept. of Energy). US Patent Appli- 
cation 134,815. 28 Mar 1980. 10p. 

Improved binary and ternary gas mixtures for gas-filled radi- 
ation detectors are provided. The components are chosen on the 
basis of the principle that the first component is one molecular gas 
or mixture of two molecular gases having a large electron scatter- 
ing cross section at energies of about 0.5 eV and higher, and the 
second component is a noble gas having a very small cross section 
at and below about 1.0 eV, whereby fast electrons in the gaseous 
mixture are slowed into the energy range of about 0.5 eV where 
the cross section for the mixture is small and hence the electron 
mean free path is large. The reduction in both the cross section and 
the electron energy results in an increase in the drift velocity of the 
electrons in the gas mixtures over that for the separate components 
for a range of E/P (pressure-reduced electric field) values. Several 
gas mixtures are provided that provide faster response in gas-filled 
detectors for convenient E/P ranges as compared with convention- 
al gas mixtures. 


4403 Miscellaneous Instruments 


REFER ALSO TO CITATION(S) 6818, 6824, 6825, 6826, 6831, 6835, 6836, 
6900, 6908, 6909, 7709, 7851 


8093 (ANL—80-62, pp 577-589) Calibration of flow and 
feedrate meters in situ by means of pulsed neutron activation. 
Porges, K.G.; Cox, S.A.; Doering, R.W.; Kampschoer, C.J.; 
Herzenberg, C.L. (Argonne National Lab., IL). 1980. 

From Symposium on instrumentation and control for fossil 
energy processes; Virginia Beach, VA, USA (9 Jun 1980). 

‘Oo sum up, onsite calibration of flow- and feedrate 
meters by Pulsed Neutron Activation, already well-established for 
homogeneous fluids and steam/water flow, has been demonstrated 
to be feasible for slurries. The accuracy of the flow velocity mea- 
surement produced by this scheme has been found comparable to 
the best accuracy achievable with timed flow diversion, within 
0.5%; the method has been found workable under pulsed flow con- 
ditions. While the data obtained thus far appear encouraging, much 
work remains to be done in assaying accuracy over a wide range of 
flow speeds and media, including real as well as simulated coal slur- 
ries. In that connection, it must be averred that data acquisition and 
processing becomes considerably more difficult when both media 
accept tags, e.g., in aqueous coal slurries where only Al** radiation 
is uniquely associated with the solid component. The longer life- 
time of that activity results in reduced gamma emission rates which 
have to be compensated for by stronger neutron bursts. Sources de- 
livering currents some 10 times stronger than the maximum (100 A) 
the generator used in the described tests can produce have been 
available but generally are less stable. It remains to be seen whether 
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the duty cycle can be improved by a statistical pulsing technique 
which has occasionally been successful in somewhat similar work. 


8094 (ORNL/TM—7260) Digital TV-echelle spectro- 
graph for simultaneous multielemental analysis using micro- 
computer control. ar ae J.B.; Case, A.L. (Oak Ridge 
National Lab., TN (USA)). Dec 1980. Contract W-7405- 
ENG-26. 26p. NTIS, PC A03/MF AOl. 

A digital TV-echelle spectrograph with microcomputer con- 
trol was developed for simultaneous multielemental analysis. The 
optical system is a commercially available unit originally equipped 
for film and photomultiplier (single element) readout. The film port 
was adapted for the intensifier camera. The camera output is digi- 
tized and stored in a microcomputer-controlled, 512 x 512 x 12 bit 
memory and image processor. Multiple spectra over the range of 
200 to 800 nm are recorded in a single exposure. Spectra lasting 
from nanoseconds to seconds are digitized and stored in 0.033 s and 
displayed on a TV monitor. An inexpensive microcomputer con- 
trols the exposure, reads and displays the intensity of predetermined 
spectral lines, and calculates wavelengths of unknown lines. The 
digital addresses of unknown lines are determined by superimposing 
a cursor on the TV display. The microcomputer also writes into 
memory wavelength fiducial marks for alignment of the TV 
camera. 


8095 (UCRL—52532(Vol.4)(Pt.7)) Computer automation 
of continuous-flow analyzers for trace constituents in water. 
Volume 4. Description of program segments. Part 7. TAAO1. 
Crawford, R.W. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 25 Apr 1979. Contract W-7405- 
ENG-48. 35p. NTIS, PC A03/MF AO1. 

This report describes program segment TAAO1 used in auto- 
mating the Technicon AutoAnalyzer(TAA) data. The program re- 
trieves data from the TAAID.XX files, stores them in sequential 
files suitable for rapid printing, and, if Reagent Blanks are used in 
the run, prints a preliminary report of peak heights and concentra- 
tions. A sequence list and flow chart describe the functions of each 
coding group. The appendices contain a detailed description of the 
contents and junctions of each section and subroutine, list and 
define all arrays, strings, and variables, and provide a sample pro- 
gram listing with a complete list of references and symbols. 


8096 (UCRL—52532(Vol.4)(Pt.9)) Computer automation 
of continuous-flow analyzers for trace constituents in water. 
Volume 4. Description of program segments. Part 9. TAA03. 
Crawford, R.W. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 25 Apr 1979. Contract W-7405- 
ENG-48. 46p. NTIS, PC A03/MF AO1. 

This report describes TAAO3, the ninth program in the 
series of programs necessary to automate the Technicon AutoAna- 
lyzer. This document includes a flow chart and sequence list that 
describes and illustrates the function of each logical group of 
coding, and a description of the contents and function of each sec- 
tion and subroutine. In addition, all arrays, strings, and variables are 
listed and defined, and a sample program listing with a complete 
list of symbols and references is provided. 


8097 Pulse shape effects in Raman compressors. Eimer, 
D. (Lawrence Livermore Laboratory, University of Califor- 
nia, Livermore, California 94550). W-7405-ENG-48. Journal 
of Applied Physics (U.S.); 51: No. 11, 5642-5652(Nov 1980). 

The effects of the Stokes pulse shape, the finite Stokes pulse 
width, and the timing of the pump and Stokes pulses are examined 
in detail with regard to the performance limitation on Raman com- 
pressors arising from second Stokes production. It is shown that 
there is an optimal pulse shape for which the second Stokes gain is 
minimized. The end corrections, where the Stokes wave passes 
through the Raman medium but does not overlap the pump, are 
found to have a significant effect on performance. The compression 
achievable with optimal pulses, timing, and cell length appears to 
be up to twice that attainable with the Gaussian Stokes pulses con- 
sidered previously. 
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45 EXPLOSIONS AND EXPLOSIVES 
4501 Chemical 


8098 (LA—8591-MS) Investigating explosive and mate- 
rial properties by use of the plate dent test. Pimbley, G.H.; 
Bowman, A.L.; Fox, W.P.; Kershner, J.D.; Mader, CL: 
Urizar, M.J. Alamos Scientific Lab., NM (USA)). Nov 


(Los 
oy Contract W-7405-ENG-36. 23p. NTIS, PC A02/MF 
The plate dent test is a fast, reliable, and inexpensive way to 
estimate the relative performance and CJ pressures of new explo- 
sives. A method is described whereby the plate dent technique is 
used to estimate the yield strength of a material. Yield strengths of 
steel, aluminum, beryllium, lead, and Tuballoy are examined. 


4502 Nuclear 


8099 (UCID—18531) Summary report of results of LLL 
cratering calculations for the Qattara project. Toman, J 
(California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 7 Feb 1980. Contract W-7405-ENG-48. 78p. NTIS, 
PC A05/MF AOl1. 

The use of computerized simulation to determine the dimen- 
sions of craters which would result from detonating 800, 400, or 
200 kt nuclear explosives at different depths of burst in the Western 
Desert of Egypt is described. The results are intended for use in a 
study of the feasibility of connecting the Mediterrean Sea with the 
Qattara Depression by a nuclearly excavated channel. Computer- 
generated graphs of the crater configurations for specific sites are 
presented. (LCL) 


4503 Explosion Detection 


8100 Sensor for electromagnetic waves caused by nucle- 
ar detonation. Weischedel, R.C. (to General Electric Co). 
US Patent 4,219,804. 26 Aug 1980. Filed date 17 Jul 1967. 


An electronic sensor is disclosed, having circuits for identify- 
ing electromagnetic radiation signals caused by nuclear detonations. 
Circuits also are provided for discriminating against false indica- 
tions due to electromagnetic radiation caused by lightning. 


50 ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


5001 Basic Studies 


REFER ALSO TO CITATION(S) 8111 


8101 (DOE/LC/10787—53) Meteorological and clima- 
tological investigation: review of January-June 1979. Sprad- 
lin, H.K.L. (Geokinetics, Inc., Concord, CA (USA)). 1979. 
Contract FC20-78LC10787. 122p. NTIS, PC A06/MF AOl1. 

The specific goals of the meteorological and climatological 
investigations on the Geokinetics Incorporated (GKI) field research 
site in Uintah County, Utah, are to collect, reduce and analyze me- 
teorological and microclimatological data for the purpose of: (1) 
obtaining knowledge of the structure and flexibility of the local mi- 
croclimate; (2) evaluating any trends associated with the locale; and 
(3) monitoring for project induced changes in the local microcli- 
mate. These goals, while functionally discrete, are to be treated as a 
whole in this and all subsequent reports as data and interpretations 
become available. The findings summarized reflect the results of the 
collection, reduction and analysis of raw data acquired from Janu- 
ary 01, 1979 through June 30, 1979. 


8102 Limits on the organic of carbon from burn- 
ing fossil fuels, Chan, Y.H.; Olson, J.S. (Oak Ridge National 
Lab., TN). Journal of Environmental Management (U.S.); 11: 
No. 2, 147-163(Sep 1980). 
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Computer simulations of a global carbon model are used to 
explore the redistribution of carbon resulting from the burning of 
fossil fuel and the clearing of tropical forests. The model distin- 
guishes 16 compartments. Three regions of wooded or non-wooded 
ecosystems, with rapidly and slowly exchanging pools of organic 
matter in each, constitute the terrestrial biosphere pools. The ocean 
is considered as a three-layered subsystem of inorganic carbon to- 
gether with other organic reservoirs. A working hypothesis in the 
model assumes that increased atmospheric carbon dioxide would 
stimulate net primary production of terrestrial biota. However, 
physiological limiting factors and increase of forested area would 
reduce possible storage. With assumed constraints on growth of ter- 
restrial ecosystems, the model is used to project limits on the sizes 
of rapidly and slowly exchanging pools of the three biospheric re- 
gions, and also on their exchange rates for carbon. Under optimistic 
assumptions, the simulations project a 16% increase of carbon stor- 
age in the biospheric organic pools as the plausible upper limit. 
Similarly, the exchange rate of carbon between the atmosphere and 
the entire terrestrial biosphere is projected to increase from a cur- 
rent estimated value of 56 Gtons/year to a maximum of 66 Gtons/ 
year. 


8103 Automatic sequential precipitation sampler. 
Raynor, G.S.; McNeil, J.P. (Brookhaven National Lab., 
Upton, NY). Contract EY-76-C-02-0016. Atmospheric Envi- 
ronment (England); 13: 149-155(1979). 

An automatic sequential precipitation sampler was designed 
and constructed at Brookhaven National Laboratory to collect pre- 
cipitation samples for chemical analysis. The sampler is designed to 
collect both wet and frozen precipitation and to exclude dry fallout 
between precipitation events. The sampler consists of a large box 
containing a turntable holding 30 sampling bottles. Precipitation 
enters through a funnel on the top of the box. Between periods of 
precipitation, the funnel is closed by a movable cover which is acti- 
vated by a rain sensor when precipitation starts. Sample bottles are 
changed automatically and periodically from the time the cover 
opens. Times of cover opening and closing and of bottle changing 
are recorded on an event recorder. The sampler has operated suc- 
cessfully since June 1976. 4 figures. 


5002 Chemicals Monitoring And Transport 


8104 (DOE/EA—0126) Environmental assessment relat- 
Natioasd Labesesny: (Arguame Notional Lek. 1 (SAD. 
National Laboratory. (Argonne National Lab., IL (USA)). 
Dec 1980. cot ws -109-ENG-38. 117p. (ANL/ES— 
107). NTIS, PC A06/MF AO1. 

This environmental assessment addresses the conversion of 
ANL’s Boiler No. 5 to high-sulfur-coal firing and the replacement 
of the old Boiler No. 1 with an atmospheric fluidized-bed combus- 
tion unit to burn coal. Attention is especially focused on the air- 
quality impacts expected during the period between the initial coal 
conversion and the installation of pollution-control equipment on 
Boiler No. 5. Burning 50,000 t (55,000 tons) of coal each year will 
replace the consumption of 3.5 x 107 m* (1.22 x 10° ft*) of natural 
gas and 2900 m* (760,000 gal) of fuel oil. 


8105 (DOE/METC/14787—103) Acid rain: the impact 
of local sources. Spaite, P.; Esposito, M.P.; Szabo, M.F.; 
Devitt, T.W. (PEDCO-Environmental, Inc., Cincinnati, OH 
— we (Paul W.) Co., Cincinnati, OH (USA)). 24 

Nov 1980. Contract AC21-80MC14787. 28p. NTIS, PC 
A03/MF AO1. 

It has been assumed that acid rain is predominantly a prob- 
lem of long-range transport of pollutants from large fossil fuel com- 
bustion sources, namely coal-fired utilities. However, close exami- 
nation of fuel use information and source emission characteristics in 
the Adirondacks, Florida, and California suggests that local oil 
burning and automotive sources may be major contributors to the 
occurrence of acid rain in these areas. This report describes the 
possible role of local combustion sources in the production of acid 
rain, discusses the implications of the findings, and their relevance 
to alternative control strategies for acid rain. Oil-fired boilers, espe- 
cially the smaller commercial, industrial, and residential units, pro- 
duce at least 3 to 10 times as much primary sulfate per unit of 
sulfur content as coal-fired units. Moreover, oil-fired units emit 
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comparatively large quantities of catalytic compounds capable of 
rapidly converting still more sulfur oxide to sulfate in the atmos- 
phere. Thus, in areas where large quantities of oil are burned, the 
direct impact from locally generated sulfates may equal or even 
exceed that produced by imported sulfates derived from distant 
coal-burning sources. Fuel consumption data show that large quan- 
tities of oil are being consumed in areas experiencing acid rain. 
Forty percent of the residual and 36 percent of the distillate oil 
burned in the United States is consumed in the eight-state area sur- 
rounding the Adirondacks. California is the next largest oil-consum- 
ing area and Florida is third. Nitric acid is responsible for about 30 
percent of rainfall acidity in the Northeast and Florida, and for 
about 30 to 75 percent of the rainfall acidity in California. 


8106 (EML—383, pp 37-58) Aitken particle number 
concentration and size distribution. Knutson, E.O. Oct 1980. 

In Regional Baseline Station, Chester, New Jersey. 

A diffusion battery/nucleus counter system for measuring 
Aitken particle number and size was operated at Chester, NJ, 
during fall, 1979, yielding 464 hours of valid data. A data file was 
assembled by combining these data with hourly meteorological data 
from the station. The mean Aitken particle concentration was 
11,100 cm~*, consistent with the average continental background 
aerosol. The size distribution varied between two extremes, which 
corresponded closely to the nuclei mode and the accumulation 
mode of the tri-modal aerosol model. The nuclei mode type oc- 
curred mostly in daylight with no preferred wind direction. The ac- 
cumulation mode type occurred mostly on nights when the winds 
were light and in the sector 180° to 240° In many other cases, the 
size distributions showed both modes simultaneously. 


(EPA—450/3-80-003a) Pressure sensitive tape and 
label surface coating operations: background information for 
proposed standards, (Environmental Protection Agency, Re- 
search Triangle Park, NC (USA)). Sep 1980. 222p. NTIS. 

Standards of performance for the control of emissions from 
pressure sensitive tape and label surface coating operations are 
being proposed under the authority of Section III of the Clean Air 
Act. These standards would apply to release, precoat, and adhesive 
coating lines which emit more than 15 megagrams (16.5 tons) of 
volatile organic compounds per year and for which construction or 
modification began on or after the date of proposal of the regula- 
tions. This document contains background information and environ- 
mental and economic impact assessments of the regulatory alterna- 
tives considered in developing proposed standards. 


8108 (EPA—450/3-80-007a) Surface coating of metal 
furniture: background information for proposed standards. 
(Environmental Protection Agency, Research Triangle 
Park, NC (USA)). Sep 1980. 303p. NTIS. 

Standards of performance to control emissions of volatile or- 
ganic compounds (VOC) from new, modified, and reconstructed 
metal furniture surface coating facilities are being proposed under 
Section III of the Clean Air Act. This document contains informa- 
tion on the background and authority, regulatory alternatives con- 
sidered, and environmental and economic impacts of the regulatory 
alternatives. 


8109 (EPA—450/3-80-035a) Metal coil surface coating 
industry: background information for 

(Environmental Protection Agency, Research Triangle 
Park, NC (USA)). Oct 1980. 209p. NTIS. 

Information used as the basis for developing proposed New 
Source Performance Standards for the metal coil surface coating in- 
dustry is presented. The document includes an industry description, 
descriptions of model plants and regulatory alternatives considered, 
and environmental, energy, and economic impact analyses of the 
regulatory alternatives. 


(EPA—450/3-80-037a) Industrial surface coating: 
appliances - information for 
(Environmental Protection Agency, Research Triangle 
Park, NC (USA)). Nov 1980. 188p. NTIS. 
Information used as the basis for developing proposed New 
Source Performance Standards for the appliance surface coating 
operations is presented. The document includes an industry descrip- 
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tion, descriptions of model plants and regulatory alternatives con- 
sidered, and environmental, energy and economic impact analyses 
of the regulatory alternatives. 


8111 (EPA—600/9-80-003) Proceedings of the confer- 
ence on methyl chloroform and other halocarbon pollutants. 
Bufalini, J.J. (Environmental Protection Agency, Research 
Triangle Park, NC (USA). Environmental Sciences Re- 
search Lab.). Jan 1980. 230p. (CONF-790263—). NTIS. 

From Conference on methy! chloroform and other halocar- 
bon pollutants; Washington, DC, USA (27 Feb 1979). 

The purpose of the ‘Conference on Methyl Chloroform and 
Other Halocarbon Pollutants was to establish the distribution and 
persistence of methyl chloroform (1,1,1-trichloroethane, CHsCCls, 
MCF) and other related halogenated organic compounds. The em- 
phasis was largely on the effects of halocarbons on Os depletion. 
MCF was chosen as the principal compound of interest because its 
production rate is rapidly increasing and there is some doubt as to 
its tropospheric lifetime. The uncertainty with regard to the lifetime 
of MCF is largely a result of uncertainty on the amount of hy- 
droxyl radical (OH) present in the troposphere as well as the ambi- 
ent concentration of MCF. The 16 papers fall into 2 basic groups. 
The first 10 papers present results of research in atmospheric chem- 
istry as related to the question of stratospheric ozone depletion by 
halocarbons. Drawing upon atmospheric measurements and model 
calculations, the authors give estimates of emission levels, current 
atmospheric burdens, tropospheric lifetimes, the importance of 
sinks, effects on stratospheric ozone, and related questions. The 
final 6 papers take the perspective of involvement in, or concern 
with, regulatory decisionmaking. The authors consider various op- 
tions, recommendations, and plans for halocarbon control in light 
of available scientific data. Finally, the Panel Discussion which 
concluded the Conference is presented in verbatim transcript form. 
Focusing on the current status of atmospheric measurements, the 
participants discuss problems in obtaining accurate halocarbon data, 
and discrepancies between and within the results of individual in- 
vestigators. 


8112 (LA—8640-MS) Collection efficiency of field sam- 
pling cassettes. Fairchild, C.I.; Tillery, M.1; Smith, J.P.; 
Valdez, F.O. (Los Alamos Scientific Lab., NM (USA)). 
Dec 1980. Contract W-7405-ENG-36. 23p. NTIS, PC A02/ 
MF A0Oi. 

Industrial hygiene particulate samples are often collected 
under anisokinetic sampling conditions and in crosswinds. Experi- 
ments were conducted to quantitate errors associated with sampling 
under these nonideal conditions. Three types of field sampling cas- 
settes were tested to determine particle sampling efficiencies for 0, 
2, and 5 m/s winds at incidence angles of 0, 90, and 180° Tests 
were conducted in a chamber in which the cassettes or filter hold- 
ers were moved to generate a relative wind. Eight filter cassettes 
mounted symmetrically on a horizontal arm which rotated about a 
vertical shaft at 250 rpm were positioned so that four cassettes 
moved at 2 m/s and four at 5 m/s. In addition to two each of the 
test cassettes, two in-line filter cassettes equipped with isokinetic 
probes were mounted on the arm. Mass, or number of particles, 
collected by test cassettes and isokinetic samplers was compared to 
that collected by stationary filters placed near the rotating arm. Re- 
sults from tests in the rotating arm chamber were checked against 
similar tests made in a turbulent flow wind tunnel. Sampling effi- 
ciencies were compared to theoretical values calculated from Be- 
lyaev and Levin's theory, and Davies’ modification for calm air 
sampling. Satisfactory agreement was obtained for 5-um D/sub ae/ 
particles; however, considerable discrepancy was noted with larger 
particles. The results indicate that corrections must be made to de- 
termine concentration when particles collected under nonideal sam- 
pling conditions are larger than ~ 5-um D/sub ae/. 


8113 Two-wavelength laser transmissometer for meas- 
urements of the mean size and concentration of coal ash dro- 
plets in combustion flows. Ariessohn, P.C.; Self, S.A.; Eustis, 
R.H. (Stanford University, Department of Mechanical Engi- 
neering, High Temperature Gasd cs Laboratory, Stan- 
ford, California 94305). DE-ACO1-80ET15611. Applied 
Optics (U.S.); 19: No. 22, 3775-3781(15 Nov 1980). 

A two-wavelength transmissiometer employing a He-Cd 
laser (A: =0.325 sm) and a He-Ne laser (A2=3.39 jum) has been de- 
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veloped for measuring the Sauter mean diameter of mineral ash 
droplets in high-temperature high-velocity coal-fired combustion 
flows. From transmission measurements at the two wavelengths, it 
is shown that mean diameters in the 0.3—3.5-um range may be in- 
ferred with a weak sensitivity to particle refractive index and size 
distribution shape. The volume concentration or loading of the 
aerosol may then be determined from the measured transmission at 
either wavelength. The instrument has been used to measure the 
mean size and loading of ash droplets in a pulverized coal-fire chan- 
nel flow at temperatures to ~2900 K and velocities of up to 400 m- 
sec” for combustion MHD power generation applications. 


5003 Radioactive Materials Monitoring And Transport 
REFER ALSO TO CITATION(S) 7061 


Effects of indoor residence on radiation doses from 
routine releases of radionuclides to the atmosphere. Kocher, 
D.C. (Oak Ridge Natl Lab, Tenn). Nuclear Technology 
(U.S.); 48: 171- ~179(1980). 

Dose reduction factors from indoor residence during routine 
releases of radionuclides to the atmosphere have been studied using 
models that are suitable for application to arbitrary source terms. 
Dose reduction factors for internal exposure to inhaled radionu- 
clides account for air ventilation and deposition on inside building 
surfaces. Values for source terms from a fuel reprocessing plant and 
a hypothetical reactor accident are within a factor of 2 of the value 
0.5 adopted by the U.S. Nuclear Regulatory Commission (NRC) 
for population dose assessments. For the release at Three Mile 
Island nuclear station, however, the external dose reduction factor 
may be an order of magnitude less than the value adopted by the 
NRC. 


5005 Site Resource And Use Studies 


8115 (DOE/LC/ os) Ecoclimate studies. Olgeir- 
son, E.R. (Olgeirson (Erik R.) Associates, Conifer, CO 
(USA)). Jun . = Contract FC20-78LC10787. Sip. NTIS, 
PC A04/MF 

Data are reais on ecoclimatic studies on the Geokinetics 
Shale Group Field Research Site in Uintah County, Utah. Amount 
of precipitation, ambient air temperature, soil surface temperature, 
and soil moisture parameters were measured during the growing 
season (April through November). Recording systems were estab- 
lished in each of the 4 major vegetational types. The purpose is to 
obtain climatic data from the environmental zone that has the 
greatest influence on plant distributions and growth. (DMC) 


5006 Regulations 


REFER ALSO TO CITATION(S) 8107, 8108, 8109, 8110 
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REFER ALSO TO CITATION(S) 8129 


8116 pry ean pc Global temperature patterns 
6000 years ago. Progress report. Webb III, T. (Brows t Univ., 
Poovlinan, RI (USA). ns of —— ical Sciences). Nov 
1980. Contract AC02-79EV 10097. 61p. RTIs, PC A04/MF 
AOl. 

Climatic patterns of the mid-Holocene (5000 to 7000 years 
B.P.) may be helpful in predicting some of the climatic changes 
during future climatic periods that are warmer than today. Re- 
search progress is reported on work done during the year to assem- 
ble data from pollen, marine plankton, and lake-levels required for 
producing northern hemisphere climatic maps for the mid-Holo- 
cene. (ACR) 
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8117 (DOE/LC/10787—54) Wildlife studies for the 

geokinetics’ Kamp Kerogen site, Uintah County, Utah. 
ey R.E. (Stoecker (Robert E.), Boulder, CO (USA)). 
May 1979. Contract FC20-78LC10787. 26p. NTIS, 
A03/MF AOl. 

A four-season wildlife study was conducted on the Geokine- 
tics site beginning May 1978 and ending May 1979. No threatened 
or endangered species were encountered on or near the study area 
(Section 2 plus a one-mile surrounding zone). No critical habitats or 
wildlife of special scientific interest or unusual occurrence were 
identified. Mule deer and elk occur on the study area. During the 
period of field investigations, deer were not very common, but 
were present most of the year. Only occasional signs of elk were 
observed, which suggested a rare and probably sporadic occur- 
rence. Quantitative studies amenable to future monitoring programs 
were conducted on mule deer (pellet group counts and big sage- 
brush production-utilization studies), small mammals (live trapping), 
and birds (spring and summer transect counts). The research design 
used was systematic sampling in selected strata (pinyon-juniper 
woodland and sagebrush draws). 


8118 (DOE/LC/10787—58) 1978 herbaceous production 
study. Olgeirson, E.R. (Olgeirson (Erik R.) Associates, Co- 
nifer, CO (USA)). Mar 1979. Contract FC20-78LC10787. 
21p. NTIS, PC A02/MF AOl. 

Herbaceous productivity studies on the Geokinetics Oil 
Shale Project Research site in Uintah County, Utah were begun 
during the summer of 1978. These studies were designed to assess 
the amount of biomass produced by herbaceous vegetation in each 
of the vegetation types occurring on the site. Measurements were 
made in each of the control and treatment plots established for 
these types. The results given in this report are those obtained from 
the analysis of data collected during 1978. The chief objective of 
the herbaceous productivity study is to determine the amount of 
herbaceous biomass that is potentially available for use by herbi- 
vores on the LOFRECO site. As such, these studies are an inter- 
gral part of determining the carrying capacity of the site. The data 
collected from the 1978 study will be used together with other eco- 
logical information to provide a functional description of the site. 
Of particular importance in this synthesis are the data obtained 
from shrub utilization studies, phytosociological data, and the quan- 
titative descriptions of the physical environment derived from eco- 
climatic measurements. Herbaceous productivity will be monitored 
during the pre and post disturbance phases of the research site de- 
velopment. 


8119 Variable yoy period: intraspecific com- 
petition models with conditional age-specific maturity and 
mortality schedules. Frogner, K.J. (Univ. of Chicago, IL). 
Ecology (U.S.); 61: No. 5, 1099-1106(Oct 1980). 

A simulation model is presented incorporating a variable 
time to maturity resulting from density-dependent scarcity of re- 
sources for the immature stages. This mechanism is shown to be ca- 
pable of regulating a population and the model population persists 
under these conditions. The model is qualitatively robust to 
changes in the parameters: resource input rate, offspring input rate, 
and immature death rate. Implications drawn from the model be- 
havior with respect to pest control, r-selection under K conditions 
and field experiments are discussed. 


8120 Natural production of organohalogens. Siuda, J.F. 
(Univ. of Pittsburgh, PA). pp 63-72 of Water chlorination: 
environmental impact and health effects. Volume 3. Jolley, 
R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; 
Ann Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

Studies to determine to what extent biochemical processes 
contribute to the presence of halogenated substances found in the 
environment are reported. One of the objectives is to provide some 
knowledge of the types of halogenated organic compounds that 
could be formed or metabolized from substrates inherent or foreign 
to the halogen-producing organism. As a working hypothesis it is 
maintained that normal physiological processes provide an alterna- 
tive or supplemental route to the presence of some substances clas- 
sified as environmental pollutants. Organohalogens of nonanthropo- 
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genic origin are described, and initial investigations in this area are 
summarized. Natural product chemistry and model enzymatic reac- 
tions with haloperoxidases amply demonstrate that certain environ- 
mental pollutants are synonymous with some natural metabolites. 
This may be especially true for certain halomethanes and halophen- 
ols. However, the major contribution to pollution by organohalo- 
gens still appears to be anthropogenic in origin. Halogenated natu- 
ral products provided by plants, microorganisms and some animals 
should be considered when evaluating the quantities and toxicologi- 
cal characteristics of organohalogen pollutants. 


5102 Chemicals Monitoring And Transport 


8121 (DOE/LC/10787—60) Soil studies: physical and 
chemical analysis, native and retort soils. Olgeirson, E.R. 
(Olgeirson (Erik R.) Associates, Conifer, CO (USA)). 1979. 
Contract FC20-78LC10787. 3lp. NTIS, PC A03/MF AOl1. 

This report contains data from the physical and chemical 
analysis of native soils and retort soils from the Geokinetics Oil 
Shale Site, Uintah County, Utah. Four native soil types were sam- 
pled: loam, JR loam, Havre silt loam, and Luhon loam. Samples 
from retort soils were collected at 15 cm depths before and after 
the completion of the retorting process. There are no apparent dif- 
ferences between native soil types and retort soils. (GMC) 


8122 (NLM/TIRC—80/1) Health and environmental ef- 
fects of acid rain. An abstracted literature collection, 1966- 
1979. Dailey, N.S.; Winslow, S.G. (Toxicology Information 
Response Center, Oak Ridge, TN (USA)). Mar 1980. Con- 
tract W-7405-ENG-26. 206p. NTIS, PC A10/MF AO1. 

The long distance transport and ultimate deposition of acidic 
contaminants along air sheds has made acid precipitation both a re- 
gional problem and an international concern. Acid precipitation has 
been reported in Sweden, Norway, Japan, the United States, and 
Canada. This abstracted bibliography contains 961 citations on the 
health and environmental effects of acid precipitation. Contami- 
nants of primary interest are sulfuric and nitric acids, sulfates and 
nitrates, and ammonium. The research directory, which can be 
found at the end of the bibliography, contains information concern- 
ing current research projects including the title of the project, orga- 
nization conducting the research, principal investigator, sponsor, 
and supplementary material with a brief project description. 


8123 Chromated cooling tower drift and the terrestrial 
environment: a review. Taylor, F.G. Jr. (Oak Ridge National 
1s) TN). Nuclear Safety (U.S.); 21: No. 4, 495-509(Jul 
1980). 

Numerous investigations have been conducted at Depart- 
ment of Energy (DOE) facilities in Paducah, KY, and Oak Ridge, 
TN, to determine the environmental effects of cooling tower drift 
and the effects of a specific drift toxicant (hexavalent chromium) on 
biological systems. The results of these investigations provided the 
first quantitative evidence of the transport of chromium in cooling 
tower drift to vegetation in the surrounding area, illustrated that 
most of the drift (> 75%) fell within DOE properties (1 km down- 
wind), and provided evidence for potential adverse biological ef- 
fects in plants. Additional studies investigated the transfer of drift 
constituents along food chains and the horizontal and vertical 
movement of drift chemicals in soils by moisture flow. Experiments 
simulating drift provided estimates of fractional interception and re- 
tention times of drift on plants with diverse foliage (grasses, pine, 
broadleaf plants). This review provides condensed summaries of 
several ecological studies; although the studies are site specific, the 
results have generic application in monitoring design, sample col- 
lection, and assessment of drift effects at other sites. 


5103 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 6983, 7052, 7061, 7064, 8180, 8245 


8124 (CONF-791234—8) Russian experience. Trabalka, 
J.R. (Oak Ridge National Lab., TN (USA)). 1979. Contract 
W-7405-ENG-26. 15p. NTIS, PC A02/MF AO1. 

From Environmental decontamination workshop; Oak 
Ridge, TN, USA (4 Dec 1979). 
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A review of the Soviet literature on radioecology and de- 
contamination of soils indicates that most of their environmental de- 
contamination philosophy has been directed toward remedial meas- 
ures for contamination resulting from catastrophic events (i.e., from 
nuclear weapons or major accidents) that could contaminate hun- 
dreds of square kilometers or more of land and water surfaces. As a 
consequence, very practical approaches have been suggested to 
deal with these problems. Approaches which employ equipment 
which is generally available for soil decontamination and tech- 
niques which are most cost effective seem to be preferred. Tech- 
niques used for both terrestrial and aquatic decontamination are dis- 
cussed. Emphasis is placed on the reclamation of areas contaminat- 
ed with Sr. 


8125 (DOE/EML—386) Natural background radiation 
and **’Cs inventories in southern Nevada. Preliminary report 
on fallout, December 1980. Miller, K.M.; Gogolak, C.V.; 
Tanabe, H. (Department of Energy, New York (USA). En- 
vironmental Measurements Lab.). Dec 1980. 25p. NTIS, PC 
A02/MF AOl1. 

External radiation measurements and soil sampling were per- 
formed at 28 sites in southern Nevada as part of an extensive radio- 
logical survey to determine residual levels of fission products and 
transuranic nuclides in Utah and Nevada as a result of nuclear 
weapons tests at the Nevada Test Site (NTS) during 1951 to 1958. 
The natural background exposure rate was found to vary by about 
a factor of two. The '*’Cs inventories tended to be lower than ex- 
pected indicating the effects of wind erosion. Cobalt-60 and **Am 
were detected at several sites which were reported to be hotspots 
in post-shot radiological surveys. 


8126 (PNL—3548) Summary of four release conse- 
quence analyses for hypothetical nuclear waste repositories in 
salt and granite. Cole, C.R.; Bond, F.W. (Battelle-North- 
west, Richland, WA (USA). Pacific Northwest Lab.). Dec 
1980. Contract AC06-76RL01830. 131p. NTIS, PC A07/MF 
AOl. 

Release consequence methology developed under the Assess- 
ment of Effectiveness of Geologic Isolation Systems (AEGIS) pro- 
gram has now been applied to four hypothetical repository sites. 
This paper summarizes the results of these four studies in order to 
demonstrate that the far-field methodology developed under the 
AEGIS program offers a practical approach to the post-closure 
safety assessment of nuclear waste repositories sited in deep conti- 
nental geologic formations. The four studies are briefly described 
and compared according to the following general categories: physi- 
cal description of the repository (size, inventory, emplacement 
depth); geologic and hydrologic description of the site and the con- 
ceptual hydrologic model for the site; description of release scenar- 
io; hydrologic model implementation and results; engineered bar- 
riers and leach rate modeling; transport model implementation and 
results; and dose model implementation and results. These studies 
indicate the following: numerical modeling is a practical approach 
to post-closure safety assessment analysis for nuclear waste reposi- 
tories; near-field modeling capability needs improvement to permit 
assessment of the consequences of human intrusion and pumping 
well scenarios; engineered barrier systems can be useful in mitigat- 
ing consequences for postulated release scenarios that short-circuit 
the geohydrologic system; geohydrologic systems separating a re- 
pository from the natural biosphere discharge sites act to mitigate 
the consequences of postulated breaches in containment; and engi- 
neered barriers of types other than the containment or absorptive 
type may be useful. 


8127 Parameters affecting radionuclide migration in ar- 
gillaceous media. Erdal, B.R.; Bayhurst, B.P.; Daniels, W.R.; 
DeVilliers, S.J.; Lawrence, F.O.; Thompson, J.L.; Wolfs- 
berg, K. (Los Alamos Scientific Lab., NM (USA)). pp 55-66 
of Proceedings of the workshop on the use of argillaceous 
materials for the isolation of radioactive waste, Paris, 10-12 
Sep 1979. Paris, France; OECD (1980). 

From Workshop on the use of argillaceous materials for the 
isolation of radioactive wastes; Paris, France (10 Sep 1979). 

A systematic study of some of the parameters that may 
affect sorption on the Eleana argillite from the Nevada Test Site 
(NTS) is reported. The nuclides studied were *Sr, sup(95m)Tc, 
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1387Cs, 141Ce, 182By, 27U, 237Py, 239Py and 241Am. The parameters 
studied were time, temperature, cation exchange capacity, available 
surface area, particle size, radionuclide concentration, groundwater 
composition, and sampling location within a given structural block. 
Sorption tends to increase somewhat with time, and desorption is 
frequently more difficult than sorption. There is no strong correla- 
tion between the sorption capability and the sampling location. Par- 
ticle size and available surface area are not too important. The de- 

on temperature depends on the element. Sorption of 
technetium(VII) and uranium(VJ) is low except perhaps when fine 
sieve fractions are used. The composition of the water seems to be 
a major factor governing sorption. A proper method for perform- 
ing static sorption measurements was developed. 


8128 Review of parameters describing terrestrial food- 
chain transport of lead-210 and radium-226. McDowell- 
Boyer, L.M.; Watson, A.P.; Travis, C.C. Nuclear Safety 
(U.S.); 21: No. 4, 486-494(Jul 1980). 

Because of the technological enhancement and environmen- 
tal persistence of naturally occurring **°Pb and **Ra, food-chain 
transport of these nuclides is important to the evaluation of man’s 
potential internal radiation exposure. Parameters describing this 
transport are determined in this article for use in currently available 
equilibrium models through which potential dietary exposures may 
be evaluated. Element-specific literature describing soil-plant and 
plant animal relationships is reviewed and interpreted in terms of 
deriving concentration factors and transfer coefficients for **°Pb 
and **Ra. Also provided are unweighted means and associated 
ranges for these parameters, which represent averages of data col- 
lected over a variety of environmental conditions, soil types, and 
chemical forms of lead and radium. A comparison of mean values 
determined in this review with values for the same parameters that 
are recommended in the Nuclear Regulatory Commission’s March 
1976 draft of Regulatory Guide 1.109 indicates that the latter esti- 
mates for *!°Pb and 7*Ra may not be appropriate for generic expo- 
sure assessments. The predietive capabilities of the average values 
are tested against measured dietary concentrations of *"°Pb and 
226Ra. Predicted values differed by no more than an order of mag- 
nitude from observed values. Reasons for discrepancies between 
predicted and measured values are discussed. Although site-specific 
data are desirable in assessing food-chain transport, these average 
values may be useful in preliminary assessments when site-specific 
information is not available. 


5105 Site Resource And Use Studies 


8129 (DOE/LC/10787—59) Soil studies. Soil inventory 
studies: mapping and description. Olgeirson, E.R. (Olgeirson 
(Erik R.) Associates, Conifer, CO (USA)). 1979. Contract 
FC20-78LC10787. 28p. NTIS, PC A03/MF AO1. 

Soils on the Geokinetic Oil Shale Project site in Uintah 
County, Utah aie described, classified and mapped. This interim 
report contains baseline information for soil series. Preliminary 
identification was made using black and white aerial photography 
and later verified in the field. Soil units are classified according to 
the USDA soil nomenclature. (DMC) 
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REFER ALSO TO CITATION(S) 7936, 8120, 8183, 8185, 8208, 8284, 8285, 
8286, 8293, 8294, 8295, 8296, 8297, 8298, 8299, 8300, 8301, 8303, 8304, 8305, 
8306, 8307, 8312, 8313 


8130 (USGS-OFR—80-2037) Water-quality data for 
aquifers, streams, and lakes in the vicinity of Keechi, Mount 
Sylvan, Oakwood, and Palestine salt domes, northeast Texas 
salt-dome basin. Carr, J.E.; Halasz, S.J.; Liscum, F. (comp.). 
(Geological Survey, Austin, TX (USA)). Nov 1980. Con- 
tract AI08-76DP00914. 103p. 06. 

This report contains water-quality data for aquifers, streams, 
and lakes in the vicinity of Keechi, Mount Sylvan, Oakwood, and 
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Palestine Salt Domes in the northeast Texas salt-dome basin. Water- 
quality data were compiled for aquifers in the Wilcox Group, the 
Carrizo Sand, and the Queen City Sand. The data include analyses 
for dissolved solids, pH, temperature, hardness, calcium, magne- 
ium, sodium, bicarbonate, chloride, and sulfate. Water-quality and 
streamflow data were obtained from 63 surface-water sites in the 
vicinity of the domes. These data include water discharge, specific 
conductance, pH, water temperature, and dissolved oxygen. Sam- 
ples were collected at selected sites for analysis of principal and se- 
lected minor dissolved constituents. 


8131 Chemical identification of aquatic humic chlorina- 
tion products. Christman, R.F. (Univ. of North Carolina, 
Chapel Hill); Johnson, J.D.; Pfaender, F.K.; Norwood, 
D.L.; Webb, M.R.; Hass, LR; Bobenrieth, M.J. pp 75-83 of 
Water chlorination: environmental impact and health ef- 
fects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, 
R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Publishers, 
Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

Evidence has mounted implicating aquatic humic material as 
the precursor for many chlorinated organic compounds. In the 
study reported here humic acid extracted from a coastal North 
Carolina lake was subjected to chlorination in order to isolate and 
identify the nonvolatile organic compounds produced. The objec- 
tives of the investigation are to gain insight into the types of com- 
pounds present in drinking water as well as structural information 
about the humic acid molecule. Results indicate that the majority of 
the identified products were methyl esters. Most of these com- 
pounds were acids prior to treatment with diazomethane. 


8132 Possible pathways for the formation of chlorinated 
degradation products during chlorination of humic acids and 
resorcinol, Rook, J.J. (Rotterdam Waterworks, Nether- 
lands). pp 85-98 of Water chlorination: environmental 
impact and health effects. Volume 3. Jolley, R.L.; Brungs, 
W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The chlorination of humic materials was examined from two 
points of view: first, the influence of functional groups on the reac- 
tivity of chlorine and bromine with aromatic constituents is investi- 
gated using appropriate model compounds; and second, degradation 
pathways for humic acids were investigated through examination of 
the reaction products of resorcinol. The results of these two ap- 
proaches were then used to formulate a proposed pattern for the 
degradation of humic acids by chlorination. 


8133 Characterization of nonvolatile halogenated com- 
pounds formed during water chlorination. Glaze, W.H. 
(North Texas State Univ., Denton); Saleh, F.Y.; Kinstley, 
W. pp 99-108 of Water chlorination: environmental impact 
and health effects. Volume 3. Jolley, R.L.; Brungs, W.A.; 
Cumming, R.B. (eds.). Ann Arbor, MI; Ann Arbor Science 
Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

After several years of research into the nature of volatile by- 
products produced by water chlorination, attention was turned to 
the study of natural aquatic organics and to the nonvolatile by- 
proucts of these substances after chlorination. The approach to the 
subject emphasizes the utilization of high-pressure liquid chromato- 
graphy (HPLC)-based separations procedures followed by various 
spectroscopic and chemical identification procedures to character- 
ize separated fractions. In addition, a surrogate group analytical 
method was recently developed to measure combined organic halo- 
gen (OX) in chlorinated water samples. Some further work is de- 
scribed on the use of two such surrogate methods and on chroma- 
tographic studies of aquatic OX precursors before and after chlorin- 
ation. (JGB) 
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8134 Seasonal patterns and molecular weight variations 
of trihalomethane precursors in the Iowa River. Veenstra, 
J.N. (Oklahoma State Univ., Stillwater); Schnoor, J.L. pp 
109-116 of Water chlorination: environmental impact and 
health effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cum- 
ming, R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Pub- 
lishers, Inc. (1980). 

From 3. conference of chlorination: environmental im 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The naturally occurring trihalomethane (THM) precursor 
organics in the Iowa River were studied from October 1977 
through October 1978. River water samples were collected both 
upstream (Highway 0) and downstream (Highway 218) from the 
Coralville flood-control reservoir. The seasonal variations quanti- 
ties, and molecular weights of the precursors were determined. 
There was a slight tendency for the sample below the reservoir to 
have higher concentrations of THM than the upstream samples 
(significant at a 90% confidence level, p = 1.430 in a paired t-test). 
The overall effect of impoundment on THM formation was not 
dramatic. The total organic carbon (TOC) chromatograms for all 
samples show the predominance of one peak for the TOC chroma- 
tograms for all samples show the predominance of one peak for the 
TOC in the molecular weight fraction of 700 to 3000. This is 
mostly in the fulvic acid molecular weight range. Starting in the 
late summer and continuing in to the fall, a second but somewhat 
smaller peak developed in the molecular weight fraction = 40,000. 
By acidifying and chromatographing a portion of these samples, 
this peak was determined to be humic acids. It was also found that 
CHCl; was ubiquitous as it was produced over the entire molecular 
weight spectrum, but brominated compounds for the most part 
seem confined to the lower molecular weight ranges. 


8135 Trihalomethane production from algal precursors. 
Briley, K.F.; Williams, R.F.; Longley, K.E.; Sorber, C.A. 
(Univ. of Texas, San Antonio). pp 117-129 of Water chlorin- 
ation: environmental impact and health effects. Volume 3. 
Jolley, R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann 
a, MI; Ann Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 


and health Fd. Colorado Springs, CO, USA (28 Oct 1979). 
Numerous studies indicate that temperature, season of the 


year, pH at which chlorination occurs, organic content of the 
source water, point of chlorination, chlorine dose, and chlorine 
contact time can influence the concentration levels of trihalometh- 
anes (THM) in finished waters. In general, the greater the organic 
content of the source water, the greater the chlorine dose and con- 
tact time, the higher the temperature and the higher the pH, the 
greater the THM concentration that is observed. This study investi- 
gated the THM precursor potential of algae. Algal biomass (cells) 
and algal extracellular products (ECP) were studied separately for 
their possible contribution to total THM (TTHM). Different phases 
of algal growth were examined for significant differences in the 
quantity of THM produced as a function of chlorine dose. Three 
chlorine doses and two contact times were employed for each point 
examined along the algal growth curves. It was found that algae 
and extracellular products derived from algal growth produce 
THM concentrations that are comparable to yields observed from 
humic and fulvic acids. Maximal levels of THM appear to be pro- 
duced during the exponential growth phase of Anabaena. Control 
of algal blooming can certainly affect the THM levels observed in 
finished waters if prechlorination is practiced. Multiple THM pre- 
cursors are apparent since the algal ECP comprise numerous di- 
verse Organic compounds, and the algal cells that also produce sig- 
nificant levels of THM contain an equally diverse number of organ- 
ic compounds. (JGB) 


8136 Formation of chloroform from the chlorination of 
diketones and polyhydroxybenzenes in dilute aqueous solu- 
tion. Boyce, S.D.; Hornig, J.F. (Dartmouth Coll., Hanover, 


NH). pp 131-140 of Water chlorination: environmental 
impact and health effects. Volume 3. Jolley, R.L.; Brungs, 
W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

Following the discovery of trihalomethanes (THMs) in 
chlorinated natural water, researchers have studied the aqueous 
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chemical reactions between chlorine and many types of organic 
compounds. To gain a better understanding of the mechanism of 
these reactions, the present studies were directed toward an exami- 
nation of the chlorination of a wide range of polyhydroxyaromatic 
and diketone substrates in acidic as well as neutral and alkaline so- 
lutions. Various by-products of the reaction were identified by 
studying the degradation of resorcinol in detail with gas chromato- 
yy ep spectroscopy (GC/MS) methods and by comparing 

the direct aqueous injection (DAI) and solvent extraction yields for 
all of the model compounds. Several trichloromethyl-substituted 
compounds are identified as by-products, and a number of these are 
shown to decompose to CHCl; during the typical DAI gas chroma- 
tographic analysis. It was found that 1,3-diketones and meta di- and 
trihydroxybenzenes react with chlorine in dilute aqueous solution 
under acidic as well as neutral and alkaline conditions. In acidic 
and neutral solutions, the reaction also produces pentachloroace- 
tone, chloral hydrate and trichloroacetic acid, and we show that 
these molecules decompose to yield CHCl; under the conditions of 
aqueous injection chromatography. Another suspected intermediate, 
hexachloroacetone, also yields CHCl; under typical GC conditions. 
These results are significant for an understanding of the mechanism 
of the chlorination reaction of these compounds and possibly for 
humic acids themselves. The results also clarify the cause of differ- 
ences observed in CHCl; analysis by aqueous injection, solvent ex- 
traction and gas purging techniques. 


8137 Effect of temperature, pH and bromide concentra- 
tion on the trihalomethane reaction of chlorine with aquatic 
humic material. Oliver, B.G. (Canada Centre for Inland 
Waters, Burlington, Ontario). pp 141-149 of Water chlorina- 
tion: environmental impact and health effects. Volume 3. 
Jolley, R.L.; Brun .A.; Cumming, R.B. (eds.). Ann 
Arbor; Ann Arbor ence Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

Large seasonal fluctuations have been reported in the triha- 
lomethane (THM) concentrations in water supplies, particularly 
under Canadian environmental conditions where water tempera- 
tures can change from near freezing in the winter to the upper 20s 
(°C) in the summer. For example, THM concentrations in Ottawa 
changed from an average of 20 g/l in the winter to an average of 
120 g/l in the summer despite only small changes in the total or- 
ganic carbon (TOC) concentrations of the water. Because humic 
material appears to be the major THM precursor in most natural 
waters, studies were undertaken to measure the temperature coeffi- 
cient of the reaction of chlorine with aquatic humic materials. Bro- 
mide concentration plays an important role in the formation of bro- 
minated THMs and seems to influence the total THM concentra- 
tions in water supplies. Therefore, the influence of temperature on 
the reaction of chlorine with aquatic humic material in the presence 
of bromide was also studied. 


8138 Trihalomethanes: impact of bromide ion concentra- 
tion on yield, species distribution, rate of formation and influ- 
ence of other variables. Minear, R.A.; Bird, J.C. (Univ. of 
Tennessee, Knoxville). pp 151-160 of Water chlorination: 
environmental impact and health effects. Volume 3. Jolley, 
R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor; 
Ann Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

Results of a previously reported one-year quarterly sampling 
and analysis of Tennessee drinking waters for trihalomethanes 
(THM) revealed seasonal variations in THM content for samples 
quenched onsite and samples extracted and analyzed after seven 
days of storage, with zero headspace, to simulate residence time in 
a distribution system. Attempts to quantitate bromide levels in the 
Tennessee raw-water sources to sort out the relationship between 
these levels and the resultant THM distribution were unsuccessful 
by conventional colorimetric assays, which led to an empirical ex- 
amination of the effect of bromide on the THM formation in a con- 
trolled laboratory system. The objectives of the study were to 
work with a synthetic precursor without excess regard to its realis- 
tic simulation of natural water precursors and to examine the 
impact of bromide concentration on THM formation under a vari- 
ety of conditions. Results of the study indicate that bromide ion di- 
rectly affects the rate of formation of total THMs, the ultimate con- 
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centration after prolonged reaction, and the product distribution 
among the four forms. The magnitude of temperature and pH ef- 
fects on THM formation was seen to be related to the level of bro- 
mide concentration. This offers a partial explanation for different 
observations as to the relationships between these variables and 
THMs or the individual components in raw water supplies. (JGB) 

its sta- 


8139 Fifth 
bility and occurrences in chlorinated drinking water. Thomas, 
R.F.; Weisner, M.J.; Brass, H.J. (Environmental Protection 
Agency, Cincinnati, OH). pp 161-168 of Water chlorination: 
environmental vk. Come and health effects. Volume 3. Jolley, 
R.L.; Brungs, , R.B. (eds.). Ann Arbor; 
Ann Arbor Science Sobibor: nc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

Previous studies indicate that the occurrence of trihalometh- 
anes (THMs) in chlorinated drinking water is a direct result of the 
chlorination of raw water during the treatment process. Although 
numerous THM combinations are possible, only a few are generally 
considered and quantitated: chloroform, bromodichloromethane, 
dibromochloromethane and bromoform. However, in Phases II and 
III of the National Organic Monitoring Survey, the presence of a 
fifth THM, confirmed by gas chromatography/mass spectrometry 
(GC/MS) to be dichloroiodomethane (DCIM), was detected but 
not quantitated. It was found in 85 of 111 water supplies sampled in 
Phase II, and in 50 of 105 supplies in Phase III. By way of com- 
parison, it appeared more frequently than bromoform in these sam- 
ples. Results of current studies on the synthesis of DCIM, the in- 
vestigation of the stability of DCIM in a variety of solvents, the 
optimum storage and handling conditions, the construction of a gas 
chromatographic calibration curve, and the analysis of spiked tap 
water samples are described. It can be stated that the concentration 
of DCIM in chlorinated drinking water samples is usually in the 
range from less-than-detectable (0.1 g/l) to 10 yg/1. Its presence 
seems to be related directly to the iodide content of the source 
water, and may parallel it in concentration. Further work is needed 
to define better the role of iodide in chlorinated drinking water sup- 
plies. 


8140 Bromamination chemistry: rates of formation of 
NH2Br and some N-bromamino acids. Wajon, J.E.; Morris, 
J.C. (Harvard Univ., Cambridge, MA). pp 171-181 of Water 
chlorination: environmental impact and health effects. 
Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, R.B. 
(90) Ann Arbor; Ann Arbor Science Publishers, Inc. 
1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

Aqueous bromine reacts with ammonia and nitrogenous or- 
ganic substances in water to form bromamines. Rates of formation 
of NH2Br and of several N-bromoorganic compounds were investi- 
gated. Preliminary studies on rates of decomposition of some N- 
bromoorganic compounds were also conducted. 


8141 Rates of transfer of active chlorine between nitrog- 
enous substrates. Isaac, R.A. (Massachusetts Div. of Water 
Pollution Control, Westborough); Morris, J.C. pp 183-191 
of Water chlorination: environmental impact and health ef- 
fects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, 
R.B. (eds.). Ann Arbor; Ann Arbor Science Publishers, Inc. 
(1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

Virtually all of the active chlorine discharged i in nonnitrified 
effluents from wastewater treatment plants is in the form of various 
chloramines. The total reduced nitrogen of such effluents normally 
is in the range 10 to 30 mg/1, which is able to bind at least 50 to 
150 mg/| of chlorine as N-chloro compounds. Studies concerned 
with an examination of kinetic aspects of Cl* transfer from NH2C! 
to other nitrogenous compounds and the impact of these reactions 
on the overall fate of active chlorine in the aqueous environment 
are reported. It was demonstrated that NHeCl can react directly 
with nitrogenous organic compounds to form N-chlorinated spe- 
cies. At chloramine and organic nitrogen concentrations in effluents 
and in receiving waters in the vicinity of a discharge (~ 10~* M), 
formation of N-chlorinated compounds will proceed primarily by 
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direct reaction between NH2Cl and the N-substrate. At reactant 
concentrations representative of freshwater (~ 10°® M), both 
NH2Cl hydrolysis and direct interaction will be important in the 
transfer of Cl* to nitrogenous organic compounds. The formation 
of the N-chlorinated species affects both the disinfecting and toxic 
properties of the chlorinated water. (JGB) 


8142 Formation of N-bromo-N-chloramines in chlorinat- 
ed saline waters. , W.R. (Univ. of Tennessee, Knox- 
ville). pp 193-201 of Water chlorination: environmental 
impact and health effects. Volume 3. Jolley, R.L.; Brungs, 
W.A.; Cumming, R.B. (eds.). Ann Arbor; Ann Arbor Sci- 
ence Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct —. 

Of all the possible halamines, only chloramines and broma- 
mines have thus far been recognized as resulting from water chlor- 
ination. The possibility of NHBrCl formation under certain condi- 
tions was suggested recently. The purpose of this work is to dem- 
onstrate unequivocally the existence of N-bromo-N-chloramines 
and to characterize their physical properties so that they may be 
identified in studies of chlorination effects on saline water. Four 
possible pathways for the formation of mixed halamines are dis- 
cussed. 


8143 Stability of aqueous solutions of N-chloropiperi- 
dine and N-chlorodiethylamine with varying pH. Scully, F.E. 
Jr. (Old Dominion Univ., Norfolk, VA); Bempong, M.A. pp 
203-208 of Water chlorination: environmental impact and 
health effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cum- 
ming, R.B. (eds.). Ann Arbor; Ann Arbor Science Publish- 
ers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

A study of the chemistry and toxicology of N-chloropiperi- 
dine (NCP) was initiated recently. During this study it was noticed 
that aqueous solutions of NCP, standing on the shelf, became more 
toxic with time. A study of the factors that affect the stability of 
aqueous solutions of organic N-chloramines was therefore undertak- 
en, and the results are reported. 


8144 Kinetics of chlorination of p-xylene in aqueous so- 
lution. Reinhard, M. (Stanford Univ., CA); Stumm, W. pp 
209-218 of Water chlorination: environmental impact and 
health effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cum- 
ming, R.B. (eds.). Ann Arbor; Ann Arbor Science Publish- 
ers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The objective of this work was to investigate the chlorina- 
tion of a typical aromatic hydrocarbon under conditions that could 
be related to the practice of water treatment. Therefore p-xylene 
(XH) was chosen as representative of this class of compounds, be- 
cause it forms only one product upon monochlorination, 2-chloro- 
p-xylene (XCI). The following variables were considered to be sig- 
nificant: [HOCI], [H*], [Cl-], [XH], temperature T and ionic 
strength I. [H*], [Cl~], [XH] and I were investigated, and T was 
held constant. A rate expression for the formation of XCI is pro- 


8145 Kinetics of biphenyl chlorination in aqueous sys- 

tems in the neutral and alkaline pH ranges. Snider, E.H. 

(Univ. of Tulsa, OK); Alley, F.C. pp 219-225 of Water 

chlorination: environmental impact and health effects. 

Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, R.B. 

(oe) Ann Arbor; Ann Arbor Science Publishers, Inc. 
1 , 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The purpose of this project was to study chlorination reac- 
tions in distilled water with levels of biphenyl and chlorine close to 
those encountered in treatment practice and at neutral and alkaline 
pH ranges. From the results, it is concluded that aqueous chlorina- 
tion of biphenyl at pH values above 6.2 rceeds very slowly, with 
production of o- and p-chlorobiphenyl. Apparently, from the rate 
expression and relative reactivities, chlorine monoxide rather than 
HOC! may be the active chlorinating species in reactions with such 
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unreactive organic compounds as biphenyl in the neutral and alka- 
line pH ranges. 


8146 Reactivities of aqueous chlorine with FeS, sub- 
strates. Umana, A.F.; Leckie, J.O. (Stanford Univ., CA). pp 
227-235 of Water chlorination: environmental impact and 
health effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cum- 
ming, R.B. (eds.). Ann Arbor; Ann Arbor Science Publish- 
ers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The research reported was carried out in a project dealing 
with injection of reclaimed tertiary-treated wastewater into a 
groundwater aquifer. Tertiary effluents contain substantial concen- 
trations of dissolved chlorine species (HOCI, OCI~, chloramines) as 
well as dissolved oxygen. Reactions between pyrite and chlorine 
species are an expected result of injection. The work encompassed 
a parametric study of the variables that determine the rate of reac- 
tion between aqueous chlorine species and pyrite. Included were 
oxidant concentration (1 x 10~* -1 x 10°? M HOC)I), FeS, surface 
concentration (0.05 to 2.0 m?/l), pH (1 to 12), temperature (15 to 
75°C), ionic strength (0.01 to 1.0 M NaC\), catalytic agents [10-5 to 
10-* M Cu(II), Ni(II] and rate of mixing (350 to 650 rpm). A basic 
objective of the parametric study was to establish a relationship be- 
tween the velocity of reaction and the variables under considera- 
tion. The rate of reaction was observed to be directly proportional 
to total oxidant concentration. The effect of pH on the rate con- 
stant was estimated by comparing the changes in the values of k/ 
sub p/ obtained at the desired pH values, with all other conditions 
held constant. The effect of pH on the velocity of the reaction is 
dramatic. The reaction is slow at neutral and high pH values. In 
the acid pH range, the rate increases exponentially with decreasing 
pH, and between pH values of 4 and 3 there is a large increase in 
the rate to values about two orders of magnitude higher than those 
observed at neutral pH. 


8147 Testing a portable polarographic electrode for the 
measurement of HOC) and free available chlorine. Soder- 
berg, J.R. (Orion Research, Inc., Cambridge, MA); Baer, 
C.; Johnson, J.D.; Rosenblatt, D. pp 239-254 of Water 
chlorination: environmental impact and health effects. 
Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, R.B. 
(eds.)}. Ann Arbor; Ann Arbor Science Publishers, Inc. 
1980). 

‘ 7 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

An instrument incorporating a membrane-covered polarogra- 
phic electrode and capable of measuring HOCI and free available 
chlorine (FAC) in the field was recently developed. FAC analyses 
using the instrument were compared to results obtained simulta- 
neously by the N,N-diethyl-p-phenylenediamine colorimetric 
(DPD), amperometric titration, free available chlorine test with syr- 
ingaldazine (FACTS), and DPD titrimetric (DPD-FAS) methods. 
The instrument was used in a manner consistent with that anticipat- 
ed during routine field analyses of freshwater samples. The effect of 
sample concentration, pH, ionic strength, temperature, and interfer- 
ences on the different methods was compared. Incorporated into 
properly designed instrumentation, the membrane-covered polaro- 
graphic electrode offers a highly selective method for the analysis 
of HOCI and FAC. Free available chlorine can be determined with 
an accuracy and precision comparable to that obtained by standard 
methods, and the accuracy is retained under field conditions. (JGB) 


8148 Monitoring chlorinated discharges with automated 
instrumentation. Seaman, C.V.; Flora, H.B. II; Hiltunen, 
R.A. (Tennessee Valley Authority, Chattanooga). pp 255- 
262 of Water chlorination: environmental impact and health 
effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, 
198 2 Ann Arbor; Ann Arbor Science Publishers, Inc. 
1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The performance of three on-line analyzers to measure total 
residual chlorine (TRC) were evaluated. The basis of comparison 
was the measurement of TRC as determined by amperometric titra- 
tion. Analyzer A uses a sensor consisting of a pair of dissimilar 
metal electrodes, a gold cathode and a silver-silver chloride internal 
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reference electrode (anode). Analyzer B is designed for continuous 
detection of chlorine in water and uses the standard ASTM iodo- 
metric method for TRC. Analyzer C is an amperometric-type ana- 
lytical instrument that measures the concentration of residual chlo- 
rine in a process steam producing a 4- to 20-mA-dc output signal 
that is directly proportional to the chlorine content in terms of 
parts per million. Based on the field data and calibration for total 
residual chlorine, Analyzer A was superior overall to Analyzers B 
and C when compared to amperometric titration in detecting TRC. 
Based on field data, no relationships were discerned between 
changes in feed rate (milligrams per liter) and changes in analyzer 
readings. There is a definite relationship between the time of day 
and the analyzer readings. Precision, as estimated by the standard 
deviation of the data, corresponds well between the calibration and 
the field data for all analyzers. The three analyzers exhibited differ- 
ent patterns of behavior at different concentration levels. Overall, 
Analyzer A was not significantly different from the amperometric 
titrator. Analyzer B readings steadily decreased as the concentra- 
tion increased. Analyzer C was consistently higher than the amper- 
ometric titrator. (JGB) 


8149 Determination of residual oxidants in chlorinated 
seawater with voltametric membrane electrodes. Dimmock, 
N.A.; Midgley, D. (Central Electricity Research Lab., 
Leatherhead, England). pp 263-272 of Water chlorination: 
environmental impact and health effects. Volume 3. Jolley, 


R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor; 
Ann Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

Tests show that a commercial version of a previously report- 
ed voltametric membrane electrode is adequately sensitive for mon- 
itoring chlorine residuals in chlorinated cooling waters but that its 
response varies with salinity and the chemical form of the chlorine 
residual. Since the salinity of the sample varies considerably at es- 
tuarine sites and the chlorine residual in seawater is a composite of 
many species, the electrode may be of limited use. This work con- 
cerns the development of procedures to mitigate these problems 
and describes the performance characteristics of analytical methods 
for determining free and total residual chlorine. By modifying the 
filling solution of the electrode and dosing the sample appropriate- 
ly, it is possible to determine free and total residual chlorine con- 
centrations with accuracies that are not dependent on the salinity, 
but chloramines interfere with the free residual chlorine meas- 
urements. The HOC] membrane electrode had adequate sensitivity 
for determining chlorine residuals of about 0.2 yg/ml Cl in power 
station cooling waters, but its use at estuarine sites is likely to be 
restricted by its different responses to bromine and chlorine and the 
extent to which it is influenced by salinity. 


8150 Simple radioisotopic procedure for determining the 
incorporation of chlorine into the organic fraction of 
wastewater treatment effluents. Faith, B.M.; Grady, C.P.L. 
Jr.; Kirsch, E.J. (Purdue Univ., West Lafayette, IN). pp 
273-280 of Water chlorination: environmental impact and 
health effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cum- 
ming, R.B. (eds.). Ann Arbor; Ann Arbor Science Publish- 
ers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The development and evaluation of a relatively simple, sensi- 
tive radioassay method for detection of chlorine incorporation into 
the organic fraction of wastewater treatment effluents are reported. 
The data are presented in terms of chlorine incorporation potential 
(CIP), which is defined as the milligrams of **Cl incorporated per 
milligram of organic substance. Chlorine incorporation potential is 
a useful way to evaluate indirectly and compare effluent qualities 
because it is proposed that an effluent with a low CIP value is of 
better quality than one with a high value. The technique was found 
to be responsive to quality changes in the effluent. 


8151 


of coffee 
Bouwer, E.J.; Reinhard, M.; Everhart, T.; M , P.L. 
(Stanford, Univ., CA). pp 315-323 of Water chlorination: 
environmental impact an’ health effects. Volume 3. Jolley, 
R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; 
Ann Arbor Science "Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado S CO, USA (28 Oct 1979). 

Coffee wastewater, a highly colored by-product of the roast- 
ing, steam extraction, solids-handling and concentrating steps used 
in the processing of instant coffee, is generally discharged to munic- 
ipal sewers. This color at times causes concern, leading to sugges- 
tions that the color content be reduced before discharge. Chlorina- 
tion (use of Cl.) is one procedure by which this might be accom- 
plished. The results of a study that examined the effectiveness of 
coffee wastewater decolorization by chlorine are presented and 
evaluated. Also, the use of chlorine dioxide as an alternative was 
investigated. The concentration of chlorine or chlorine dioxide re- 
quired for decolorization of coffee wastewater was found to be di- 
rectly proportional to the chemical oxygen demand (COD) of the 
wastewater and equaled about 0.33 g chiorine or chlorine dioxide 
per gram of COD. Chlorine dioxide performed identically to chlo- 
rine on a weight basis. Contact with Cl or ClO. did not result in 
complete destruction of the color-causing materials in the 
wastewater. A dark color returned on reducing the residual chlo- 
rine with an excess of sulfite or thiosulfate, or at elevating sample 
PH to above 10. With ClO:, only some of the color returned upon 
reduction with sulfite or thiosulfate. Chlorination of coffee 
wastewater also resulted in the transformation of some organics 
originally present and in the formation of many chlorinated and 
unchlorinated compounds. The concentrations of measured chlorin- 
ated organics were much lower with the use of chlorine dioxide. 
Chloroform was formed in highest concentrations. Other chlorinat- 
ed compounds identified included chlorinated ketones and chlorin- 
ated phenylacetic acids. Most of the compounds formed have not 
previously been identified as products of water or wastewater 
chlorination, and little is known concerning their environmental 
risks or public health impacts. 


8152 Loadings and effects of chlorinated organics from 
bleached pulp mills. Leach, J.M. (B.C. Research, Vancou- 
ver, British Columbia). pp 325-334 of Water chlorination: 
environmental impact and health effects. Volume 3. Jolley, 
R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; 
Ann Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

Of the chlorine produced in the United States, 15% is used 
by the pulp and paper industry for bleaching. Most of the chlorine 
ends up as chloride ion in effluents from the bleaching process, but 
recent experimental results indicate that about 10% of the applied 
chlorine is incorporated in nonvolatile organic compounds dis- 
solved from the pulp. Considerably more may occur in volatile or- 
ganics such as chloroform. Studies on the loadings of chlorinated 
organics in pulp mill effluents, the fate of these compounds, and 
their possible environmental effects are discussed. 


8153 Chlorinated organics in bleach plant effluents of 
pulp and paper mills. Claeys, R.R.; LaFleur, L.E.; Borton, 
D.L. (Oregon State Univ., Corvallis). pp 335-345 of Water 
chlorination: environmental impact and health effects. 
Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, R.B. 
(90) Ann Arbor, MI; Ann Arbor Science Publishers, Inc. 
1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

A review of the literature reporting chlorinated organics in 
pulp and paper mill effluents is presented. Many chlorinated com- 
pounds have been reported in untreated effluent from the bleaching 
process, but relatively few have been reported in biologically treat- 
ed bleached kraft and sulfite mill effluent. The chlorinated com- 
pounds generally detected to date in biologically treated bleached 
kraft mill effluent include chloroform, chlorinated dehydroabietic 
acids and chlorinated guaiacols and phenols at the microgram-per- 
liter level. The potential impact of low concentrations of com- 
pounds on the EPA priority pollutant list and other chlorinated or- 
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ganics that could be present in biologically treated effluent dis- 
charged by the pulp and paper industry is now under investigation. 
Studies conducted in man-made steams subjecting fish to higher 
concentrations of effluent and under more severe conditions than 
would be expected in nature have not yielded measurable responses 
to date. The pulp and paper industry is keenly interested in the 
impact of treated effluents discharged to the environment. In re- 
sponse to these concerns, the industry is studying its biologically 
treated effluents using the most modern procedures available to 
detect and identify chlorinated organic species that might be pres- 
ent. In addition, a very active aquatic biology program is being 
supported in an effort to assess the impact, if any, of treated ef- 
fluents on the aquatic community. 


8154 Reaction products from the chlorination of 
seawater. ter, J.H.; Smith, C.A.; Zika, R.G. (Univ. of 
Miami, FL). pp 379-385 of Water chlorination: environmen- 
tal impact and health effects. Volume 3. Jolley, R.L.; 
Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

Previously reported studies at the Chalk Point plant indicat- 
ed that there are discrepancies in the results of laboratory experi- 
ments on the products of the chlorination of seawater and those on 
samples taken in the field (Chalk Point plant). Comparison of the 
concentrations of residual oxidants in the discharged water and in 
water from circulating water intake pump held for 2.5 min did not 
show a remarkable difference in the rate of disappearance of the re- 
sidual oxidants. The decrease in residual oxidant concentration in 
either case was typically 50%. Bromoform was found in the dis- 
charge water samples at an average concentration of 40 ppB. Intake 
water samples had higher concentrations that averaged 65 ppB and 
the difference may be accounted for by the dilution in the dis- 
charge sluiceway. Ammonia nitrogen in the intake water samples 
averaged 25 yg/l. Similar values were observed in the discharged 
waters and in the intake samples that were held for 2.5 min before 
addition of the phenol solution. These observations show no major 
effects associated with passage of the cooling water through the 
Port Everglades plant. Comparison with the results for the Chalk 
Point plant suggests there must be some site-specific considerations 
that have not been identified. The total organic carbon at both sites 
was approximately 5 mg/l and the ammonia nitrogen levels were 
comparable; thus, gross water quality was not strikingly different. 
The condensers at Chalk Point have copper-nickel tubing and those 
at Port Everglades have aluminum-brass tubing, but there is no in- 
formation on the reactivity of chlorinated water with these materi- 
als. Observations at several coastal plants are needed for assessment 
of the haloform discharge rates and usefulness of laboratory chlor- 
ination studies for anticipating the nature of power plant discharges. 
(JGB) 


8155 Mechanisms of chlorine degradation in estuarine 
waters. Helz, G.R.; Sigleo, A.C.; Hill, C.A. (Univ. of Mary- 
land, College Park). pp 387-394 of Water chlorination: envi- 
ronmental impact and health effects. Volume 3. Jolley, 
R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; 
Ann Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

Considerable quantities of chlorine are discharged into es- 
tuarine and coastal waters by electric power plants. Because the 
chlorine decay products (in addition to the chlorine itself) may pro- 
duce adverse ecosystem effects, the major decay mechanisms and 
products are being studied. Previously it was shown that = 5 mol 
% of chlorine added to estuarine waters can be converted to bro- 
moform and other trihalomethanes in laboratory experiments, al- 
though negligible yields were observed at a power plant where free 
chlorine was very rapidly consumed. The power plant studies also 
provide evidence that organic amino-nitrogen was converted to am- 
monia by oxidative deamination reactions and that macromolecular 
organic matter, often the predominant form of organic matter in 
coastal waters, becomes halogenated. In this study, additional work 
on chlorine decay mechanisms is reported. By far, the most signifi- 
cant chlorine-consuming reactions identified so far are those pro- 
ducing simple CO,. Deamination, which earlier field work suggests 
is important, may be associated with some of the CO2-producing re- 
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actions. In contrast, halocarbon production, whether in the form of 
trihalomethanes (THMs) or in the form of halogenated macromole- 
cules, accounts for no more than several percent of chlorine con- 
sumption. Although there is good evidence for oxidation of some 
manganese and iron, the amount of chlorine lost in this process, as 
in the case of volatilization, is computed to be negligible in the sam- 
ples studied. 


8156 Effect of temperature on the of chlorine 
in seawater. Wong, G.T.F. (Old Dominion Univ., Norfolk, 
VA). pp 395 of Water chlorination: environmental 
impact and health effects. Volume 3. Jolley, R.L.; Brungs, 
W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The effect of temperature on the dissipation of chlorine in 
seawater was studied. It was found that the rate of chlorine con- 
sumption is affected by temperature changes. With the same 
amount of added chlorine, chlorine demand increases with increas- 
ing temperature. Even for short contact times of a few tens of min- 
utes, substantially higher chlorine demand was observed. If the con- 
sumption of chlorine in seawater is considered to occur in two 
phases, it is shown that the initial chlorine demand increases mono- 
tonically with temperature. The increase in chlorine demand with 
dosage is caused primarily by this increase in initial chlorine 
demand. The rate constants of the reactions in the second phase 
stay relatively constant from 25 to 30°C and increase significantly 
at 40 and 50°C. This suggests that the routes and the mechanisms 
of the reactions may change at elevated temperatures. Studies con- 
ducted without considering the temperature history of the coolant 
may not be applicable to real situations. Amperometric titrations at 
pH 4 and iodometric titrations at pH 1.4 give different residual 
chlorine concentrations. The difference is real and is caused primar- 
ily by the smaller initial chlorine demand determined by the iodo- 
metric titrations. Both methods yield similar rate constants in the 
second phase of reactions. The product that reacts with iodide to 
form triiodide ion at pH 1.4 but not at pH 4 is produced in the first 
phase of reaction. 


8157 Influences of ee tidal-activity-dependent pa- 
an estuarine 


rameters on chlorine demand in environment. 
Crane, A.M. (Environmental Foonaiian Agency, Wadma- 
law Island, South Carolina); Bahner, L.H.; Domey, R.G. pp 
407-426 of Water chlorination: environmental impact and 
health effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cum- 
ming, R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Pub- 
lishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The use of chlorine as a biocide for power plant cooling sys- 
tems requires a treatment schedule that will successfully control 
biofouling and at the same time conform to the US Environmental 
Protection Agency (EPA) effluent guidelines for residual chlorine. 
Designing a chlorination procedure that will meet these needs re- 
quires a thorough understanding of the chlorine demand of the 
cooling system. Because of tidal activity, the chemical/physical 
characteristics of estuarine and coastal marine water sources change 
constantly, causing a highly variable chlorine demand. This study 
investigated the correlations between selected tidal-dependent pa- 
rameters and the chlorine demand of estuarine water. From the 
data, a model was statistically generated which, comprised of ultra- 
violet (uv) absorption at 250 nm and temperature of estuarine 
water, possessed the optimum balance between ease of computation 
and maximum power to predict total residual oxidant for a given 
chlorine dose and contact time. The lethal concentration of residual 
oxidants, estimated in one instance to be less than 5 yg/l, depends 
on the species considered and water quality. Because of the ex- 
tremely significant correlation between temperature and uv absor- 
bance, and the agents responsible for chlorine demand of water, it 
is conceivable that combination of a uv detector with an automated 
chlorine metering device may help furnish a dosing procedure that 
makes the smallest impact on the aquatic environment. 
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Service Electric and Gas Co., 
p73 of Water chlormation 
ith effects. Volume 3. Jo! 
R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, 
Ann Arbor Science ‘Publishers, Inc. (1980). 

From 3. conference of c ion: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The dev decline it of a computer program x Og 19 
Minis Gian ends adel oes ain to tae te 
marine or estuarine waters is reported. A brief description is pre- 
sented of the theoretical justification for the model and its results. 
When Br~ oxidation is kinetically favored over chloramine forma- 
tion, an equilibrium model can be used to predict the metastable ox- 
idant species distribution. The model is limited to a consideration of 
only the inorganic oxidant species because data for many of the or- 
ganic halamines are not available. For typical chlorine doses in the 
pH range 6 to 8, with chlorinity exceeding 3 g/kg, the principal 
species are HOBr, OBr~, NH2Br, NHBr:, and NBrs. 


8159 Assessment of chlorinated discharges 
using chlorine half-life. Plumb, R.H. Jr. (State Univ. Coll., 
Buffalo, NY); Simmons, L.L.; Collins, M. pp 435-443 of 
Water chlorination: environmental impact and health ef- 
fects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, 
R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Publishers, 
Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct Ag 

Ar evaluation of chlorine as an antifoulant at the Davis- 
Besse Nuclear Power Plant Unit No. 1, operated by Toledo Edison 
Company is summarized. This evaluation relied upon prototype bio- 
assay and toxicity data evaluations. The results of this study suggest 
that the use of chlorine as an antifoulant at the Davis-Besse Nuclear 
Power Station would not have an undesirable effect on the locally 
important species in Lake Erie when the chlorine half-life is = 25 
min and/or there is chlorine loss in the cooling tower from volatil- 
ization. In addition, the intermittently chlorinated discharge should 
be diluted to safe levels within 400 ft of the point of discharge and 
a mixing zone of = 0.28 ac. Data subsequently collected at the 
Davis-Besse site indicate that actual chlorine concentrations in the 
discharge are less than the calculated values. Although this would 
make the assessment conservatively safe, there are several potential 
reasons for the discrepancy. The first is that the actual chlorine 
half-life could be shorter than that determined in the laboratory 
study. This would be caused by the interaction between chlorine 
and the condensers, plumbing and other hardware. A second factor 
that would tend to reduce chlorine levels is that the cooling tower 
loss could be greater than expected. A third factor that is oper- 
ational at the site but was not modeled is an open-air channel be- 
tween the cooling tower and the pump house that would allow for 
photodecomposition of chlorine and a lower residual concentration. 


8160 Validation of a kinetic model to total resid- 
ual chlorine in fresh water. Zielke, R.L. (Tennessee Valley 
Authority, Chattanoo, copa); ); Flora, H.B. II; Macey, S.K. pp 
445-451 of Water chlorination: environmental impact and 
health effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cum- 
ming, R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Pub- 
lishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

A kinetic mode! that describes the chlorination of an average 
power plant once-through cooling system was designed. This paper 
presents the kinetic model, describes its limitations, and provides 
guidelines for its use. The TVA model describes adequately the 
concentrations of total residual chlorine in several once-through 
cooling systems after 2 to 3 min of chlorine contact with the source 
water. The TVA model can be tuned to several water qualities and 
is not site-specific although the tuning variable is site-specific. The 
ability to predict chlorine levels at various points in a cooling 
system allows many chlorination schemes to be tested without a 
major field program. The best scheme could then be modeled and 
field-tested to demonstrate that standards will not be exceeded for 
draft National Pollutant Discharge Elimination System (NPDES) 
permit applications. This ability could possibly be used to improve 
chlorination procedures, resulting in efficient chlorine usage with- 


fects. Volume 3.  iolley R.L.; a W.A.; Cumming, 
ioe oe Ann Arbor, MI; Ann Arbor Science Publishers, 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

An alternative must be evaluated on three basic criteria 
before a judgment of its potential can be made. These criteria, al- 
though not all inclusive, are effectiveness, environmental impact, 
and cost. Of primary concern is the effectiveness of the alternative 
in preventing or reducing biofouling. If it is not effective, it is not a 
feasible option and need not be considered further. If it is effective, 
then the possible health and environmental effects at effective treat- 
ment levels must be evaluated. Finally, the costs of the alternative, 
including both capital expenditure and operating costs, must be 
considered. If costs outweigh the benefits, the alternative can be 
dismissed. Both alternatives applicable to only the condenser of 
generating units (microfouling control options) and those applicable 
to the remainder of the intake cooling water system (macrofouling 
control options) are considered. Condenser control options inlude 
antifoulant coatings, mechanical on-line control options, intermit- 
tent on-line chemical treatments, and off-line control alternatives. 
Macrofouling control alternatives include nontoxic coatings, veloc- 
ity, heat, and toxic coatings. (JGB) 


8162 Seomth ant Miituates ofinets <n Portuion an. 
minea (littleneck clam) of term exposure to chlorinated 
seawater. Hillman, R.E. (Battelle William F. Labs., 
Inc., Duxbury, MA); Gibson, C.L; Wilkinson, P.; oodruff, 
DL. pp 535-545 of Water chlorination: environmental 
ae and health effects. Volume 3. Jolley, R.L.; Brungs, 

; Cumming, R.B. (eds.). Ann Arbor, MI; Ann Arbor 
Selene Publishers ins (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

This study was undertaken to investigate the potential for 
biological effects on fish and other marine organisms from exposure 
to chlorinated seawater with sublethal concentrations of chlorine- 
produced oxidants (CPO) over long periods. In this study, littlen- 
eck clams (Protothaca staminea) were exposed to concentrations of 
CPO for 8 months. During this period, clams were checked for 
growth and histological changes. The growth data indicate that 
under the conditions of the test the clams were not in a very active 
growth mode. During the study the clams were apparently slow to 
initiate new growth and, in fact, by the last harvest date (8 months 
of holding) only 36% (4 to 11) in the control had laid down new 
shell. In the two previous harvest dates (5 and 6 months) only 1 of 
8 (13%) had shell deposition. However, there appears to be a pat- 
tern with growth evident at the control and lower two test levels 
(6- and 12-ug/1 CPO) and no growth at the higher three test con- 
centrations (25, 50 and 100 ug/l). The weight data could be consid- 
ered the most indicative measure because shell growth can be very 
sporadic, particularly after handling. The histological data indicate 
that at these higher CPO concentrations the amount of tissue 
damage, particularly in the stomach, intestine and digestive tubules, 
is significant and could have reduced the ability of the clams to 
feed and digest food. In addition, the amount of necrosis and auto- 
lysis evident at the higher concentrations could lead to premature 
death. In the higher CPO concentrations, the proportion of food 
(planktonic organisms) exposed to chlorine was higher than at the 
lower concentrations and, therefore, could have served as an addi- 
tional stress on the organisms. (JGB) 
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Reaction of chlorine and chloramines 
disinfection conditions. Olivieri, V.P. 

Univ., Baltimore, MD); Dennis, W.H.; 

a of W: 


Richfield, D'T Taco hn 
pn he a environmental impact 
Volume 3. Jolley, R.L.; B 
(ota). Aun Achor, Ml; Aun 

From 3. conference of chlorination: environmental i 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

HOC! and OCI~ (free chlorine) rapidly inactivate the trans- 
forming activity of deoxyribonucleic acid (DNA) prepared from H. 
influenza and the infectivity of ribonucleic acid (RNA) prepared 
from f2 virus. The chloramines (combined chlorine) require consid- 
erably longer contact time to inactivate {2 RNA. The incorporation 
of *Cl from HOCI, OCI~ and NHeCl into f2 virus during disinfec- 
phate (AMP), cytidine monophosphate (CMP), and guanosine mon- 
ophosphate (GMP) undergo reaction with a loss of the characteris- 
tic 260- to 280-nm absorption band when excess HOC! or OCI" is 
present. Uridine monophosphate (UMP) appeared almost unreac- 
tive. CMP and AMP were the primary consumers of HOCI. Small 
amounts of HOC] were consumed by GMP, but GMP readily 
reacted with OCI-. AMP and CMP were relatively unreactive 
toward OCI~. Under conditions observed during disinfection UMP 
was unreactive, while uracil rapidly reacted with a mixture of 
HOC! and OCI at pH 6.8. 


8164 Microbiological dose as a measure of disinfection. 
McGrath, T.S.; Johnson, J.D. (Univ. of North Carolina, 
pnen 9 Hill). pp 687-695 of Water chlorination: environ- 
A red t- and health effects. Volume 3. Jolley, R.L.; 
ol g, R.B. (eds.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental im 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

In water and wastewater treatment plants, pathogen removal 
is generally monitored by analyzing for free available chlorine 
(FAC) after a specific contact time. Biological tests are a direct 
measurement of disinfection efficacy but require 1 or 2 days to 
complete. In wastewater treatment plants, disinfection is either con- 
trolled by monitoring combined available chlorine (CAC) residual 
at a specified time or, more commonly, by the initial addition of 
chlorine. This applied chlorine dose is a poor method of measuring 
disinfection in contrast to microbiological dose. Bacterial spores 
have been suggested as a more resistant indicator organism. How- 
ever, any bacteriological method suffers from delayed results and 
only indicates sufficient, not excessive, chlorination. With the cur- 
rent concerns about the chlorination of organic materials in water, 
it would be preferable to develop a test that also indicates excessive 
chlorination. An immediate chemical measurement that will ac- 
count for all significant variables is still needed. Such a chemical 
measurement is suggested in this chapter. Given a continuous 
method to determine the concentration of disinfectant, the establish- 
ment of the A for the most resistant pathogen and the desired log 
reduction for that pathogen, the microbiological dose of disinfec- 
tant needed to achieve that reduction can be computed. Monitoring 
the microbiological dose would allow for the careful control of the 
disinfection process. In this study, spores of the bacterium Bacillus 
subtilis were used as the assay organism. Hypochlorous acid was 
chosen as the disinfectant and was monitored continuously in the 
experiments with the HOC] membrane electrode developed at the 
University of North Carolina, Chapel Hill. Demand was produced 
artificially in some experiments using Na2S2Os. 


8165 Dose-response comparisons for Png and chlo- 
rine dioxide in disinfecting wastewater. Aicta, E.M.; Ber, 
J.D.; Le ey G.D.; Roberts, P.V. (Stanford Univ., CAY. 
pp 697-709 of Water chlorination: environmental impact and 
ealth effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cum- 

ming, R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Pub- 
lishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The chlorination of wastewater for ection may consti- 


tute a significant hazard to the ecosystems of receiving waters and 
to humans who may use these waters for recreation or water 
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supply. To minimize the harmful side effects of chlorination while 
maintaining the bacterial integrity of water for human use, alterna- 
tive disinfectants are actively being sought. Chlorine dioxide is 
being investigated as an alternative to chlorine that may be effec- 
tive as a disinfectant of wastewater without producing the undesira- 
ble side effects of disinfection with chlorine. Presented here is a 
comparative study of laboratory-scale disinfection experiments in a 
nitrified, filtered secondary effluent with two disinfectants, chlorine 
and chlorine dioxide. The laboratory data are compared to the re- 
sults of disinfection experiments conducted at a full-scale (5 mgd) 
plant treating the same wastewater. Chlorine dioxide achieved com- 
parable disinfection at lower values of dose and contact time com- 
pared to chlorine when used to treat a nitrified, filtered activated- 
sludge effluent. 


impact. Groninger, G.D.; Mills, J.F. (Dow Chemical, Mid- 
land, MI). PP 733-740 of Water chlorination: environmental 
impact and health effects. Volume 3. Jolley, R.L.; Brungs, 
W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The use of bromine chloride and chlorine for wastewater 
disinfection was compared, and their environmental impacts stud- 
ied. During field trials, particular attention was given to bacteri- 
ological data, active halogen residuals, and the formation of haloge- 
nated organics. Results indicate that haloform production is in- 
creased, relative to the use of chlorine, when BrCl is used. Bromo- 
form, the major haloform product, is quickly lost by evaporation in 
the receiving stream. Brominated organic compounds are often less 
stable than their chlorinated analogues thereby reducing the toxic- 
ity to aquatic life. 


8167 Reduction of residual chlorine by intensive moni- 
toring of bacterial population in supplied water. Biros, J.L.; 
Lamblin, H. (Compagnie Generale des Eaux, Paris, France). 
pp 743-755 of Water chlorination: environmental impact and 
ealth effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cum- 

ming, R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Pub- 
lishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado : Springs, CO, USA (28 Oct 1979). 

Intensive bacteriologi monitoring in the water distribution 
system based on growth of plate-count microorganisms has pro- 
vided the Paris Suburbs Water Authority with a precise indicator 
of distributed water degradation. It is now possible to reduce the 
posttreatment dosage of chlorine as improvements take place in 
plant treatment or in the general state of the network. A large part 
of the distribution network does not have residual chlorine. This re- 
sults in a substantial improvement in the organoleptic quality of 
water delivered to the users. Plate-count microorganisms proved to 
be a simple and reliable indicator. The existence in finished waters 
of a harmless basic level of plate-count microorganisms permits the 
comparison of differences in potential bacterial growth rather than 
absolute values. This type of distributed water control requires con- 
stant attention by operators who are concerned with the state and 
maintenance of the distribution system. Consequently, any work on 
the system must comply with strict sanitary precautions (primarily 
disinfection). 


8168 Effect of a pollution event on the ability of granu- 
lar activated carbons and resins to remove cilorinated organ- 
ics from treated drinking water. Suffet, I.H. (Drexel Univ., 
Philadelphia, PA); Wicklund, A.; Cairo, P.R. pp 757-768 of 
Water chlorination: environmental impact and health ef- 
fects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, 
R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Publishers, 
Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

During a pilot column test to compare the ability of four 
granular activated carbons (GAC) and three macroreticular resins 
to remove chlorinated organics (pb = 60 to 300°C) from treated 
Philadelphia drinking water, a pollution event occurred in which 
several hundred micrograms of toluene per liter were introduced to 
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these columns in the early weeks of the experimental run. The ef- 
fects of this event on the adsorption of priority pollutant com- 
pounds such as trichlorobenzene are discussed. Although the data 
raise questions that have not been answered, certain facts are obvi- 
ous. A very large concentration of toluene appeared in the Dela- 
ware Estuary, entered the pilot columns, and caused exclusion of 
several other compounds from all columns. On at least two of the 
columns it was possible to observe effects lasting more than 1 
month in the form of apparent reequilibrium waves in the effluent 
accompanied by high concentrations of the compounds excluded 
during weeks 1 and 2 but adsorbed, at least briefly, before week 4. 
Because this episode took place at the very beginning of the ad- 
sorptive cycle and still produced easily visible competitive effects, 
it can be hypothesized that a column, if more highly loaded by 
having been on line for a significant part of its exhaustion period, 
would respond by the loss of large amounts of those adsorbates 
competitively related to the spill compound. 


8169 Plant-scale examination and control of a chlorine 
dioxide-chloramination process at the Louisville Water Com- 
pany. Hubbs, S.A.; Goers, M.; Siria, J. (Louisville Water 
Co., KY). pp 769-775 of Water chlorination: environmental 
impact and health effects. Volume 3. Jolley, R.L.; Brungs, 
W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The use of the ClO2-chloramine process was effective in re- 
ducing trihalomethanes in finished water from 30 ppB (using a free 
chlorine-chloramine process) to less than 5 ppB. Finished-water 
bacterial quality was acceptable at all times, but an increase in 
standard plate count was noted across the filters when the ClO,- 
chloramination process was in operation. It is suspected that this in- 
crease might have been caused by either nitrifying bacteria, the use 
of a lower disinfectant residual or both. Analysis of the residual 
from the ClO2-chloramination process was complicated by the pres- 
ence of the chloramine residual. A modified DPD technique using 
thioacetamide yielded satisfactory results for ClO2, but seemed to 
indicate chlorite values higher than those actually present. The in- 
ability to obtain a mass balance on the chlorine species indicates a 
need to further develop analytical techniques for the complex 
matrix solution resulting from the ClO2-chloramination process. 


8170 Studies of the use of combined chlorine (monoch- 
loramine) as a primary disinfectant of drinking water. Brodt- 
mann, N.V. Jr. (Jefferson Parish Water Dept., LA); Koffs- 
key, W.E.; DeMarco, J. pp 777-787 of Water chlorination: 
environmental impact and health effects. Volume 3. Jolley, 
R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; 
Ann Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The Jefferson Parish Water Department has successfully 
relied on monochloramine as the sole water disinfectant for over 30 
years. Moreover, as part of the currently ongoing organic sub- 
stances monitoring effort associated with the joint US Environmen- 
tal Protection Agency (EPA)-Jefferson Parish Water Department 
organics removal study, the exclusive use of chloramine has been 
demonstrated to be especially effective in reducing formation of tri- 
halomethanes (THM) while providing very good disinfection of the 
Parish’s water supply. Data are presented that should dispel some 
of the inaccuracies and/or misconceptions concerning the applica- 
bility of monochloramine as a primary disinfectant of drinking 
water. It is believed that the bacteriological data reported provide 
clear evidence of the suitability of monochloramine for drinking 
water disinfection in terms of the Jefferson Parish Water Depart- 
ment furnishing its consumers with a finished water that is in com- 
pliance with existing federal drinking water regulations. Of equal 
importance is the demonstrated reduction in consumer exposure to 
THM resulting from the use of monochloramine disinfection. 


8171 aye contaminants introduced into water sup- 
plies by the use Saas Op eee Aes Glick, E.M.; 

Munch, J.W.; Munch, D.J.; Noschan; oe RL; Brass, H.J. 
(Environmental Protection "Agency, cinnati, OH). pp 
789-799 of Water chlorination: environmental impact and 
health effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cum- 
ming, R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Pub- 
lishers, Inc. (1980). 

From 3. conference of chlorination: environmental im 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

It has been shown that c orination of coagulant aids pro- 
duces chloroform. An investigation was undertaken to further ex- 
amine trihalomethane (THM) formation and to determine if other 
contaminants can be introduced into or can be formed by chlorina- 
tion of the water supply when coagulant aids (CAs) are used. The 
investigation showed that increased chlorine dose or increased 
amounts of CA resulted in increased chloroform production. For- 
mation of brominated THMs was minimal when compared to for- 
mation of chloroform. The CAs that were studied varied widely in 
their ability to form chloroform. They probably also vary widely in 
their ability to remove naturally occurring THM precursors during 
treatment. Some CA preparations added additional contaminants to 
the water, which could present a health hazard to the consumer. It 
is not known whether the chloroform produced is from the poly- 
mer itself or other ingredients in the commercial preparation. Very 
little information is available to the consumer about the complete 
formulation of coagulant aids. It is therefore recommended that 
water utilities using coagulant aids in their treatment processes 
should attempt to determine not only the effect of the aid on pre- 
cursor removal but also its contribution to chloroform formation. 


8172 Design and conduct of hazard evaluation programs 
for the aquatic environment. Maki, A.W. (Procter and 
Gamble Co., Cincinnati, OH). pp 949-959 of Water chlorin- 
ation: environmental impact and health effects. Volume 3. 
Jolley, R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann 
Arbor, MI; Ann Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The basic philosophical background and methodology of 
hazard evaluation procedures are reviewed. Procedures currently 
exist or are being drafted or changed, but the philosophical basis 
for these is the same. Chemical substances can be considered to 
have potential toxicological effects on water communities, but the 
degree of harm or safety must be related to the amount potentially 
reaching the aquatic environment and the concentration showing 
some adverse biological effect. (DMC) 


8173 Ecological and environmental factors to be consid- 
ered in developing chlorine criteria. Seegert, G.L. 
(WAPORA, Inc., Cincinnati, OH); Bogardus, R.B. pp 961- 
971 of Water chlorination: environmental impact and health 
effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, 
R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Publishers, 
Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The application of appropriate toxicity based limits to differ- 
ent ecological settings in water quality control is discussed. How 
various physical, chemical, and biological parameters affect chlo- 
rine toxicity is described. The author discusses how these factors 
can be realistically incorporated into regulatory guidelines and 
which factors can be used to properly interpret and administer such 
guidelines. (DMC) 


8174 Animal models and systems for risk evaluation of 
low-level carcinogenic contamininants in water. Kraybill, 
H.F. (National Cancer Inst., Bethesda, MD). pp 973-982 of 
Water chlorination: environmental impact and health ef- 
fects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, 
R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Publishers, 
Inc. (1980). 

From 3. conference of chlorination: environmental impact 


and health effects; Colorado Springs, CO, USA (28 Oct 1979). 
Various procedures for determining the carcinogenicity of 


chemcals are described. Assessment procedures include epidemi- 
ological studies and long-term animal bioassays. The advantages 
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and disadvantages of each are described. Procedures used at the 
Health Effect Research Laboratory-EPA for extrapolation of risk 
assessment of safety/hazards of drinking water samples are de- 
scribed. The use of large-animal-populations data banks relevant to 
tumor incidence in rodents on municipal water supplies in various 
geographical locations for risk assessment are also described. Fish 
are also used as models for bioassay of drinking water supplies. 


(DMC) 
5202 Chemicals Monitoring And Transport 


8175 (EPA—600/9-79-036) Acid rain. (Environmental 
Protection Agency, Washington, DC (USA). Office of Re- 
search and Development). Jul 1980. 36p. GPO. 

The current state of knowledge concerning acid precipita- 
tion - its sources, composition, environmental transport, and effects 
on living organisms - is summarized in this booklet. (ACR) 


8176 Monitoring of volatile halogenated organics: a 
survey of twelve drinking waters from various parts of the 
world. Trussell, A.R. (Environmental Research Lab., Pasa- 
dena, CA); Cromer, J.L.; Umphres, M.D.; Kelley, P.E.; 
Moncur, J.G. pp 39-53 of Water chlorination: environmen- 
tal impact and health effects. Volume 3. Jolley, R.L.; 
Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The presence of volatile logenated organics (VHO) in 
drinking waters of North America and Europe has been confirmed 
by several years of research and monitoring. The occurrence of 
these compounds is now known to be due to two major sources: 
chlorination of naturally occurring humic and fulvic acids and con- 
tamination from industrial and municipal sources. Much fewer data 
have appeared detailing the levels of VHO in other parts of the 
world. Samples collected from Australia, Brazil, China, Egypt, 
Indonesia, Nicaragua, the Philippines, Peru, Taiwan, and Venezuela 
were analyzed by electron-impact gas chromatography/mass spec- 
troscopy (GC/MS) to better detail the worldwide extent of the 
problem of trace VHO in drinking waters. Results are reported. 
Two new analytical technique applications are also reviewed for 
possible use in this international water survey: modified liquid- 
liquid extraction (LLE) and negative-ion chemical ionization GC/ 
MS. Neither of these techniques provided the minimum detection 
and positive confirmation afforded by electron impact GC/MS that 
was utilized for the survey. However, the LLE technique has great 
promise as a more routine analytical tool, and improvements in neg- 
ative-ion GC/MS techniques may eventually lead to picogram-per- 
liter sensitivity. The formation of trihalomethanes (THMs) appears 
to be an international phenomenon common to all aquatic systems 
in spite of their differing sources of humic and fulvic acids. Aro- 
matics and VHO indicating industrial contamination were present 
at all 12 locations surveyed, but concentrations were < 10 pg/1. 


8177 Chlorinated benzenes in southern California munic- 
ipal wastewaters and submarine zones. Young, 
D.R.; Heesen, T.C.; Gossett, R.W. (Southern California 
Coastal Water Research Project, Long Beach). pp 471-486 
of Water chlorination: environmental impact and health ef- 
fects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, 
R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Publishers, 
Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The results of studies begun in 1974 on inputs and distribu- 
tions of five chlorinated benzenes in the coastal marine ecosystem 
of southern California are reported. They are paradichlorobenzene 
(p-DCB), orthodichlorobenzene (o-DCB), 1,2,4- and 1,3,5-trichloro- 
benzenes (TCB), and hexachiorobenzene (HCB). The major source 
of chlorinated benzenes to the Southern California Bight appears to 
be the releases of industrial and domestic wastes, as opposed to the 
chlorination of wastewater. Excluding Los Angeles City (7-mi) 
sludge effluent, concentrations of both p-DCB and o-DCB general- 
ly range from 1 to 10 yg/l in municipal wastewaters of southern 
California. Corresponding ranges for 1,2,4-TCB and HCB are 0.2 to 
2 and 0.003 to 0.3 g/l respectively. Levels of both p-DCB and o- 
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DCB in surficial sediments around the Los Angeles County and 
Los Angeles City 7-mi outfalls range up to about 1 mg/dry kg, but 
generally fall by an order of magnitude within i to 2 km of the 
discharges. The maximum HCB concentrations observed around 
the two systems are about 0.1 mg/dry kg. Although more than 10 
metric tons of chlorinated benzenes are released annually to the 
Los Angeles County discharge zone, overall mean concentrations 
of p-DCB, o-DCB, 1,2,4-TCB and 1,3,5-TCB in muscle tissue of 
eight seafood species caught there are < 0.0016, < 0.031, < 0.0007 
and <0.00003 mg/wet kg, respectively. However, HCB often is 
measurable; species means range from < 0.0001 to 0.0006 mg/wet 
kg, three orders of magnitude below the FDA guideline for meat of 
0.3 mg/wet kg. In comparison, corresponding means for total PCB 
and total DDT range up to 0.6 and 3.6 mg/wet kg. It is thus very 
unlikely that the chlorinated benzenes constitute a health hazard in 
seafood caught off southern California municipal wastewater out- 
falls. 


8178 Chlorine toxicity in aquatic ecosystems. Turner, 
A. rig gor Co., New York, NY); Thayer, T.A. pp 
607-630 of Water chlorination: environmental impact and 
health effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cum- 
ming, R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Pub- 
lishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

It is stated that the current Environmental Protection 
Agency (EPA) chlorine-effluent limitation of an average of 0.2 mg/ 
1 (0.5 mg/1 instantaneous maximum) free residual chlorine (FRC) 
for 2 hr/day does not adequately protect aquatic life. In late 1977 
Brungs et al. recommended that the current effluent limitation for 
chlorine discharges to freshwater environments be replaced by a 
graph published as part of a paper by Mattice and Zittel. In April 
1978 this recommendation was implemented by Region V of the 
EPA. The graph of chlorine toxicity in marine systems has also 
been considered for use as an effluent limitation. The problems as- 
sociated with the application of the effluent limitations indicated in 
the graphs and the development of alternative models are discussed. 


5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 6983, 7014, 7052, 7053, 7061, 8124, 8126 


8179 (CONF-801217—2) Computation of the velocity 
field and mass balance in the finite-element modeling of 
groundwater flow. Yeh, G.T. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 22p. NTIS, PC 
A02/MF AOl1. 

From Symposium on modeling and low-level waste manage- 
ment; Denver, CO, USA (1 Dec 1980). 

Darcian velocity has been conventionally calculated in the 
finite-element modeling of groundwater flow by taking the deriva- 
tives of the computed pressure field. This results in discontinuities 
in the velocity field at nodal points and element boundaries. Dis- 
continuities become enormous when the computed pressure field is 
far from a linear distribution. It is proposed in this paper that the 
finite element procedure that is used to simulate the pressure field 
or the moisture content field also be applied to Darcy's law with 
the derivatives of the computed pressure field as the load function. 
The problem of discontinuity is then eliminated, and the error of 
mass balance over the region of interest is much reduced. The re- 
duction is from 23.8 to 2.2% by one numerical scheme and from 
29.7 to -3.6% by another for a transient problem. 


8180 (LBL—11899) Computer modeling of nuclide ad- 
sorption on geologic materials. Silva, R.J.; White, A.R.; Yee, 
A.W. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Jul 1980. Contract W-7405-ENG-48. 9p. (CONF- 
801107—59). NTIS, PC A02/MF A011. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

A computer program, called MINEQL, has been developed 
and is being tested for use in predicting the distribution of radionu- 
clides between solid and aqueous species for a variety of geologic 
materials and solution conditions. MINEQL is designed to accept a 
list of components of a system (electrolytes, solid substrates and ra- 
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dionuclides) and their total analytical concentrations, solve the ap- 
propriate set of mass balance and equilibrium expressions, and pro- 
duce a list of the identities and concentrations of all species formed 
by interactions among the components and between them and/or 
water. 


8181 (ORNL/TM—7318) Areal distribution of Co, 
137Cs, and Sr in streambed gravels of White Oak Creek 
Watershed, Oak Tennessee. Cerling, T.E.; Spalding, 
B.P. (Oak Ridge National Lab., TN (USA ). Jan 1981. Con- 
tract W-7405-ENG-26. 75p. NTIS, PC A04/MF AO1. 

The concentrations of Sr, Co, and "°’Cs in streambed 
gravels from contaminated drainages in White Oak Creek Water- 
shed were determined. Methods to determine the relative contribu- 
tions of various sources to the total discharge from the watershed 
were developed. Principal sources of ®Sr were: ORNL plant ef- 
fluents (50%), leaching from solid waste disposal area (SWDA) 4 
(30%), and leaching from SWDA 5 (10%). Minor sources included 
SWDA 3, the Molten Salt Reactor Facility, and intermediate-level 
liquid waste pit 1 with each representing 4% or less of the total 
basin discharge. The cooling water effluent from the High-Flux 
Isotope Reactor was the dominant source of ®Co contamination in 
the watershed. ORNL plant effluents accounted for almost all the 
137Cs discharge from White Oak Creek basin. Downstream radio- 
nuclide concentrations were constant until significant dilution by 
other tributaries occurred. Any future activities giving rise to addi- 
tional contamination can now be identified. Distribution coefficients 
between streambed gravels and streamwater for ®*Sr, ©Co, and 
187Cs were 50, 560, and 8460 ml/g, respectively. An abridged ra- 
diochemical fractionation developed for ®°Sr was found to be as ac- 
curate and precise for these samples as the standard ®Sr method 
above levels of 2 dpm/g. (ERB) 


8182 (UCRL—85273) Detection of cadmium radioactiv- 
ity in the marine environment. Noshkin, V.E.; Wong, K.M.; 
Eagle, R.J.; Anglin, D.L. (California Univ., Livermore 
(USA). Lawrence Livermore National Lab.). Dec 1980. 
Contract W-7405-ENG-48. 12p. (CONF-801063—5). NTIS, 
PC A02/MF AOl1. 

From International symposium on the impacts of radionu- 
clide releases into the marine environment; Vienna, Austria (6 Oct 
1980). 

‘ Sediment and tissues from different marine organisms recent- 
ly collected atolls of the Marshall Islands have been found to con- 
tain measurable amounts of /sup 113m/Cd previously deposited to 
the atolls during the testing of nuclear devices at the Pacific Prov- 
ing Grounds. /sup 113m/Cd has been also detected in some internal 
organs of mullet collected from the east coast of the United States 
in an area contaminated only with global fallout debris. This is one 
of the few summaries to show that this long-lived radionuclide (T/ 
sub 1/2/ = 14.6 yr) exists and persists in the marine environment. 
It is the dominant anthropogenic radionuclide in the liver of some 
pelagic fish from Bikini and Enewetak Atolls and is found concen- 
trated in other tissues and organs of all fish analyzed. Dose to man 
from /sup 113m/Cd ingestion is being assessed at the Marshall Is- 
lands and should be done at any other global site where contamina- 
tion by this radionuclide is suspected in the aquatic environment. 


5206 Regulations 


8183 Health risk assessments: statutory and regulatory 
requirements under the Safe Drinking Water Act. Pendy- 

, G.W. (Baker and Daniels, Attorneys at Law, Indiana- 
polis, IN). pp 1075-1082 of Water chlorination: environmen- 
tal impact and health effects. Volume 3. Jolley, R.L.; 
Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann 
Arbor Science Publishing, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

A continuing deficiency in our nation’s health and environ- 
mental regulations is the failure to allocate the available limited 
health resources on rational decisional bases. Regulatory agencies 
must begin to focus on those health concerns of greatest import - 
those most likely to bear the fruits of improved health and welfare 
for the public. The regulator and the regulated should share a 
common goal - the best possible health for Americans, but a price 
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they can and are willing to pay. Although these remarks will be 
limited to health assessments under the Safe Drinking Water Act, 
they apply to environmental and health laws generally. A revised 
equation for determining the benefits of health programs predicated 
on the reduction of suspected carcinogen levels is presented. Cost- 
benefit ratios generated for these cancer-based programs can be 
evaluated to detemine if the programs are justified. Most important, 
the cost-benefit ratios generated can be used to assist in selecting 
those programs that give the American Public the most health 
benefit at the least cost. Based on the presence of organics in drink- 
ing water, the EPA proposed the use of the expensive, unproven 
GAC treatment. The benefit (based on mean concentrations) of re- 
moving seven organic compounds found in drinking water was de- 
termined to be less than one cent. This benefit demonstrates that 
the cost of GAC, or any other control of these organics, is not jus- 
tified. Similarly, because the benefit from establishing a 100-ppB tri- 
halomethane MCL, rather than a 300-ppB MCL, is not commensu- 
rate with the increased cost, the 300-ppB standard should be pro- 
mulgated. Until regulatory agencies adopt cost-benefit analyses as a 
part of standard setting, costly health programs of negligible benefit 
will continue to burden the American public. 


8184 Implementation of the Safe Drinking Water Act: a 
legal perspective. Harris, R.H.; Warren, J.M. (Environmental 
Defense Fund, Washington, DO). pp 1083-1092 of Water 
chlorination: environmental impact and th effects. 
Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, R.B. 
oe) Ann Arbor, MI; Ann Arbor Science Publishing, Inc. 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The Safe Drinking Water Act (Act) was passed as an 
amendment to the Public Health Service Act on December 16, 
1974, in the midst of a nationwide controversy arising from the 
widespread presence of cancer-causing chemicals in drinking water. 
As required by the Act, on March 14, 1975 the Administrator of 
the Environmental Protection Agency (EPA) published proposed 
Interim Primary Drinking Water Regulations for public comment. 
Thereafter, the Environmental Defense Fund (EDF), along with 
other environmental groups, testified at public hearings and submit- 
ted extensive written comments challenging the adequacy of the 
proposed regulations. Subsequently, on December 10, 1975, the Ad- 
ministrator signed the final Interim Primary Drinking Water Regu- 
lations. The final Interim Regulations did not satisfactorily resolve 
the questions raised by EDF and the other environemental groups. 
Therefore, EDF brought suit before the US Court of Appeals to 
challenge: (1) the Administrator's interpretation of the essential pur- 
pose of the Act as expressed in the Interim Regulations; (2) his fail- 
ure to promulgate adequate Interim Regulations for organic con- 
taminants of drinking water; (3) the adequacy fo the interim maxi- 
mum contaminant level for fluoride; (4) his failure to promulgate 
Interim Regulations for sodium and sulfates; and (5) the adequacy 
of the monitoring regulations specified for two inorganic contami- 
nants, cadmium and lead. Although the court did not rule in favor 
of EDF, the EPA subsequently proposed revisions to its Primary 
Regulations to limit the products of chlorination; these revisions in- 
cluded a standard of 100 ppB for trihalomethanes (THMs) and a 
granular activated carbon (GAC) treatment standard for those 
water supply systems subject to contamination by chemical carcino- 
gens. It is debatable whether these propsed revisions satisfy either 
the intent or the letter of the Act. 


8185 Standard-setting within the Safe Drinking Water 
Act. Cotruvo, J.A. (Environmental Protection Agency, 
Washington, DC). pp 1093-1102 of Water chlorination: en- 
vironmental impact and health effects. Volume 3. Jolley, 
R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; 
Ann Arbor Science Publishing, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

A spokesman for EPA presents that agency's view of how 
to implement the safe Drinking Water Act. Their operating premise 
is to divide drinking water into 3 basic segments: (1) source water 
and its quality, (2) the treatment process and its effects, and (3) the 
distribution system and its effects. Control programs of EPA to 
regulate the input of contaminants at each segment are described. 
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Future goals regarding the quality of drinking water are discussed. 
(DMC) 


8186 Role of risk assessment in regulations develop- 
ment. Kimm, V.J. (Environmental Protection Agency, 
Washington, DO). pp 1103-1109 of Water chlorination: en- 
vironmental impact and health effects. Volume 3. Jolley, 
R.L.; Brungs, W.A.; , R.B. (eds.). Ann Arbor, MI; 
Ann Arbor Science "Publishing, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct ts 

The purpose of this paper is limited to two specific but sepa- 
rate issues. The first deals with an historical perspective on the set- 
ting of drinking water standards focussing on their scientific basis, 
or more particularly, the factor of scientific uncertainty. Second, 
political realities and, specifically, some legislative proposals are 
discussed that are beginning to circulate around Congress, which 
may have some serious implications for public health work in the 
future. Both topics warrant the attention of engineers, scientists, 
and managers serving in the public health field. 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


5301 Social And Economic Studies 


REFER ALSO TO CITATION(S) 7804, 7805, 7806, 7809 


8187 (DOE/LC/10787—55) Socio-economic impacts of 
GKI activity. Hutchinson, D.L. (Geokinetics, Inc., Concord, 
CA (USA)). May 1979. Contract FC20-78LC10787. 5p. 
NTIS, PC A02/MF AOl1. 

The purpose of this report is to assess the potential socio- 
economic impacts of Geokinetics, Inc. (GKI) activities on Uintah 
Basin. Potential impacts on socio-economic conditions in the Uintah 
Basin are limited by the scope of GKI operations. In 1978, the pop- 
ulation of Uintah and Duchesne counties was nearly 30,000. GKI 
employees represented 0.1% of the Basin population. 1978 Gross 
Taxable Sales were estimated to be $167.182 million for the Uintah 
Basin. GKI expenditures totaled less than 1% of gross taxable sales, 
even if it is assumed that all expenditures went to Basin businesses. 
GKI employment and expenditures are likely to increase in the 
years ahead, but projected increases will have insignificant socio- 
economic impacts on local communities. However, some employees 
will already own and others will seek to purchase homes in the 
area. Resulting impacts, though insignificant, will be positive. Sev- 
eral years ago, Utah State University researchers developed esti- 
mates of population changes and impacts associated with employ- 
ment growth in Uintah County. Their report indicated that a proj- 
ect increasing basic employment by 400 persons would have minor 
impact, but would increase the tax base of the county. It is unlikely 
that GKI employment will approach, let alone exceed, the thresh- 
old level of 400 employees. In addition, GKI growth will be incre- 
mental and gradual, even to commercial scale operations. This leads 
us to conclude that GKI operations will have minimal adverse 
impact upon the Uintah Basin and in fact will probably have a net 
positive impact on the Basin. 


8188 (ORAU/TEA—80-14(M)) Financing development 
and oil imports in the developing nations. Reilly, J. (Oak 
Ridge Associated Universities, Inc., TN (USA). Inst. for 
Energy Analysis). Dec 1980. Contract AC05-760R00033. 
102p. NTIS, PC A06/MF AOi. 

Rising oil prices represent an additional drain on scarce capi- 
tal resources in the oil-importing developing countries. Faced with 
higher oil import bills, these countries must make internal adjust- 
ments aimed at reducing energy consumption or generating addi- 
tional foreign exchange. While these internal adjustments imply 
slower growth and lower living standards in countries where vast 
segments of the population are already impoverished, failure to 
adjust can only mean ever-rising levels of debt and ever-greater de- 
pendence on foreign assistance. Foreign borrowing was heavily 
used to spread out and ease adjustment during the 1973 to 1974 oil 
price hike. Examination of several measures of debt load indicates 
incomplete financial recovery from these earlier oil price hikes. As 
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a result, most LDCs are in a considerably weaker position as they 
face the oil price hikes of 1979, and private lenders are hesitant to 
extend additional loans. It is unlikely that concessionary aid will 
expand to fill the gap left by reduced private lending. Lack of ex- 
ternal capital will force internal adjustment on these countries. Re- 
ducing general consumption to pay for oil would have dismal con- 
sequences for those already living in poverty - politically, such a 
strategy would be nearly impossible. The alternative - slower eco- 
nomic growth - while equally pernicious, is more likely to be 
chosen, if only because the consequences are less immediate. 


5303 Environmental Impact Statements 


8189 Final Environmental Impact Report for the Cali- 
fornia Energy Commission Solar Program and Wind Pro- 
gram. Sacramento, CA; California Energy Commission 
(1979). 203p. (NP—25204). 

Includes addendum, July 1980. 

This Final Environmental Impact Report (FEIR) analyzes 
the California Energy Commission's (CEC) Solar Program and 
Wind Program. The Solar Program is not expected to have any sig- 
nificant environmental effects. The assembly of solar systems will 
require the manufacture of certain component materials such as 
steel, aluminum, glass, copper, fiberglass insulation and polyure- 
thane insulation. With the exception of copper and aluminum, all 
the materials can be manufactured in California. The air quality im- 
pacts associated with the production of these materials are insignifi- 
cant and, in most cases, are more than offset by reduced emissions 
from decreased electrical generation and natural gas consumption. 
It is also indicated that there are no expected water quality impacts 
associated with the production of the materials; however, the oper- 
ation and maintenance of closed type solar systems can introduce 
certain toxic substances into public waterways. The Solar Program 
will also have socioeconomic effects, since the purchase price of 
some new housing will increase as a result of installing solar sys- 
tems. However, solar energy systems, in certain circumstances, can 
be shown to be more cost-effective than conventional electric and 
natural gas systems. The California Wind Program was directed to 
locate and verify sites for wind farms, establish a wind information 
center and test a medium-scale wind turbine generator as a demon- 
stration of the feasibility and reliability of wind energy. Construc- 
tion impacts from turbine pad leveling, access roads, and transmis- 
sion corridors could be considerable. Conflicts with existing and 
future land use may also occur. Operational effects include minor 
changes in microclimate, bird collisions with the turbine blades, 
noise, increased off-road vehicle use, aesthetics and radio and tele- 
vision wave interference. 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


5501 Behavioral Biology 


8190 New approach to the theory of linear dichroism in 
partially ordered systems: application to reaction centers and 
whole cells of photosynthetic bacteria. Nairn, J.A.; Friesner, 
R.; Frank, H.A.; Sauer, K. (Univ. of California, Berkeley). 
Biophysical Journal (U.S.); 32: No. 2, 733-753(Nov 1980). 

We have developed a new approach to the theory of linear 
dichroism in partially ordered systems. The description of the par- 
tially ordered ensemble uses a density of states function, D(@ phi, 
~ A), which gives the probability that the direction of polarization 
for incident polarized light has spherical angles @ and phi in an axis 
system fixed with respect to the molecule; ~ A = (Ai, Ao...A/sub 
n/) is a set-of parameters that describes the partial ordering. We 
derive new formulas for linear dichroism using the density of states 
function and then apply these formulas to the analysis of linear 
dichroism in reaction centers and whole cells of photosynthetic 
bacteria. One advantage of our approach is that the order param- 
eter, ~ A, provides a more complete description of the distribution 
function than the traditional order parameters used by other au- 
thors. Knowledge of ~~ A gives a good physical description of the 
partial ordering and allows one to calculate accurate limits for the 
range of possible orientations of the transition moments. 





5502 Biochemistry 


REFER ALSO TO CITATION(S) 8024, 8199, 8200, 8201, 8202, 8210, 8233, 
8234, 8240 


8191 (BNL—28713) Ribonuclease III. Dunn, J.J. 
(Brookhaven National Lab., Upton, NY (USA)). 1980. Con- 
tract AC02-76CH00016. 28p. S, PC A03/MF A0Ol1. 

RNase III of Escherichia coli is the endonuclease responsible 
for the first steps in the post-transcriptional processing of E. coli 
ribosomal RNA. The purification and structure of RNase III are 
discussed. The action of RNase III in cleaving double-stranded and 
single-stranded RNA is briefly reviewed. (ACR) 


8192 (LA-tr—80-20) **C NMR study of a derivative 
uniformly enriched in ‘°C. Sign of the values of the coupling 
constants observed. Gagnaire, D.; Reutenauer, H.; Taravel, 
F. Translated from 12: No. 12, 679-683(1979). 16p. NTIS, 
PC A02/MF AO1. 

Products of biosynthesis of cellulose by Acetobacter xylinum 
from ‘*C-enriched precursors were studied using NMR. Two con- 
clusions were drawn from the study of the “%C-'C couplings 
across two or three links and their sign: (1) for couplings across 
three links, a positive value is expected; and (2) for the /sup n/ 
J(°C-2,"°C-4) coupling, resultant of a ?J coupling and a *J cou- 
pling, a positive value was found. (DLC) 


8193 Double filaments in fibers and crystals of deoxy- 
genated hemoglobin S. Magdoff-Fairchild, B.; Chiu, C.C. 
(Columbia Univ., New York). Biophysical Journal (U.S.); 32: 
No. 1, 436-438(Oct 1980). 

Sickle cell hemoglobin (HbS) molecules in solution or in SS 
erythrocytes (those from individuals homozygous for the sickle he- 
moglobin gene), when deoxygenated, aggregate to form fibers that 
pack into paracrystalline arrays. The diminished oxygen affinity of 
HbS is produced by the polymerization, and the distortion of the 
pliant erythrocyte membrane is produced by the polymerization, 
and the distortion of the pliant erythrocyte membrane in sickle cell 
disease results from the elongation of polymers and their subsequent 
alignment. One of the important problems to be solved in sickle cell 
disease is the definition of the intermolecular interactions that stabi- 
lize the fiber structure. Knowledge of these interactions might lead 
to the design of stereospecific antisickling agents for clinical use 
that could inhibit polymerization or could at least destabilize the 
fiber. 


8194 Circular intensity differential scattering of light by 
helical structures. II. Applications. Bustamante, C.; Maestre, 
M.F.; Tinoco, I. Jr. (Chemistry Department and Laboratory 
of Chemical Biodynamics, University of California, Berke- 
ley, California 94720). Journal of Chemical Physics, The 
(U.S.); 73: No. 12, 6046-6055(15 Dec 1980). 

Analysis and numerical calculations were made of the total 
scattering and differential scattering of circularly polarized light by 
helices as models of chiral structures. The differential scattering 
patterns are much more sensitive than the total scattering to helical 
parameters. For large helices the angular dependence of these pat- 
terns show lobes which alternate in sign. The number of lobes and 
the positions of the zeros directly measure the ratios of radius and 
pitch to wavelength. The signs depend on the sense of the helix. 
The results are compared with measured circular intensity differen- 
tial scattering of membranes from the bacterium Spirillum serpens. 
Good qualitative agreement is obtained. 


8195 Electron diffraction from single crystals of DNA. 
Downing, K.H.; Glaeser, R.M. (Univ. of California, Berke- 
ley). Biophysical Journal (U.S.); 32: No. 2, 851-856(Nov 
1980). 


Crystals of DNA have been grown in a form suitable for 
study by electron diffraction and electron microscopy. Preliminary 
electron diffraction patterns have been obtained from the crystals, 
representing the first diffraction patterns of any type that have been 
obtained from single crystals of highly polymerized DNA. The pat- 
terns, obtained from frozen, hydrated crystals with the beam ap- 
proximately paralle) to the DNA strand axis, show a hexagonal 
geometrical arrangement with a (1,0) Bragg spacing of 23.1 A. 


8196 bp y eng Se 

Aan, A.R.; Brennan, T.; Anderson, L.E. (Univ. of Illi- 
). Contract EP-78-S-02-4961. Plant Physiology 

(U.S); 66: lo. 4, 605-608(Oct 1980). 

The inactivation of pea leaf chloroplast glucose-6-phosphate 
dehydrogenase by dithiothreitol can be catalyzed by thioredoxin- 
like molecules that are present in chloroplasts. This thioredoxin ac- 
tivity occurs predominantly as a soluble species, but washed thyla- 
membrane-associated thioredoxin can be extracted by treatment 
with the detergent Triton X-100. The solubilized thioredoxing ap- 
pears to have a molecular size similar to that of the soluble thiore- 
doxin which catalyzes the same reaction. The thylakoid-bound ac- 
tivity constitutes only about 5% of the total chloroplast thioredoxin 
activity. The thioredoxin occurring in the membrane fraction 
cannot, however, be ascribed to the trapping of stroma since less 
than 0.1% of three stromal marker enzymes are found in the same 
thylakoid extract. 


8197 > ye of 4,5,6,7 ae 2,4,5,6,7 deuterium-labeled 
indole-3-acetic acid for use mass spectrometric assays. 
Magnus, V.; Bandurski, R.S.; "Schulve A. (Michigan State 
Univ., East Lansing). Plant Physiology (U.S.); 6: No. 4, 775- 
781(Oct 1980). 

Syntheses are described for tetra and pentadeutero indole-3- 
acetic acid (IAA) labeled in positions 4,5,6,7 or 2,4,5,6,7 of the 
indole moiety. Polydeuterated IAA is proposed as an internal 
standard for gas chromatographic-mass spectrometric analysis of 
IAA by selected ion monitoring. Nanogram amounts of IAA may 
be assayed by monitoring the base peak of IAA at m/z = 130 (134 
for dy-IAA) and the molecular ion of the methyl ester of IAA at 
189 (193 for d,-IAA). Deuterium in positions 4,5,6, and 7 and, to 
only a slightly lesser extent, that in position 2 of IAA is retained 
during alkali treatment, thus permitting use of these compounds as 
internal standards for assay of IAA released by alkaline hydrolysis 
of ester and amide conjugates. The use of polydeutero internal 
standards separates the standards from the isotope cluster caused by 
the normal abundance of heavy isotopes and also permits use of re- 
duced mass resolution, thus leading to a 10-fold increase in sensitiv- 
ity. Tetradeutero IAA was used as an internal standard for deter- 
mining free plus ester IAA in alkaline hydrolysates of Zea mays, 
and showed exact agreement between estimates based on the mo- 
lecular ion of the methyl ester and those based upon base peak. Ap- 
plication of the method to measuring free IAA in the upper and 
lower halves of geotropically stimulated Zea shoots showed 61 +- 
4% of the free IAA to be on the lower side. 


8198 Cloning of an origin of DNA replication of Xeno- 
pus laevis. Watanabe, S.; Taylor, J.H. (Florida State Univ., 


Tallahassee). Contract EY-76-S-05-2690. Proceedings of the 
National Academy of Sciences of the United States of America 
(U.S.); TT: No. 9, 5292-5296(Sep 1980). 

DNA fragments of Xenopus laevis, the African frog, were 
cloned in the EcoRI site of the Eschrichia coli plasmid pACYC189 
and tested for ability to initiate and complete replication of the re- 
combinant plasmid when injected into unfertilized eggs of X. laevis. 
After measurement of the [*H]-thymidine incorporation per egg for 
a number of recombinant plasmids, pSW14 and pSW9, which re- 
spectively contain a small segment (550 base pairs) and several kilo- 
bases of frog DNA, were selected for more extensive analysis. In 
spite of the small size of th segment in pSW14, it incorporates in 2 
hr at least 3 times as much labeled thymidine as either pSW9 or the 
vector alone. To determine the number of replications of pSW14, a 
novel method was employed. The results showed that about 50% 
of the labeled, supercoiled DNA recovered from eggs after 4 hr 
was sensitive to EcoRI digestion, which indicates that most of the 
DNA that incorporated [*H]thymidine had replicated twice during 
the 4 hr in the unfertilized eggs of X. laevis. We conclude the 
pSW 14 has a functional origin in the Xenopus DNA segment. 


5504 Genetics 





REFER ALSO TO CITATION(S) 8223, 8224, 8226, 8239, 8240, 8261 
5505 Metabolism 


Effect of He me fen ne, cop aac acid 
production of ethylene in senescing flowers A age g 
tricolor Cav. Konze, J.R.; Jones, J.F.; Boller, Kende, H. 
(Michi State Univ., East ” Contract + hy 76-C.02. 
1338. Plant Physiology (U. S.); 66 lo. 4, 566-571(Oct 1980). 
Application of 1 l-carboxylic acid 
(ACC) to rib segments excised from flowers of Ipomoea tricolor 
Cav. resulted in the formation of C,H, in greater quantities than 
produced under natural conditions. The ability of ACC to enhance 
C.H, production was independent of the physiological age of the 
tissue and its capacity to synthesize C,H, without applied ACC. 
When ACC was fed to rib segments that had been treated with 
[?*C]methionine, incorporation of radioactivity into C,H, was re- 
duced by 80%. Aminoethoxyvinylglycine and aminooxyacetic acid 
inhibited C,H, production in rib segments of I. tricolor but had no 
effect on ACC-enhanced C,H, production. Protoplasts obtained 
from flower tissue of I. tricolor did not form C,H, even when in- 
cubated with methionine or selenomethionine. They produced C,H, 
upon incubation with ACC, however. ACC-dependent C,H, pro- 
duction in protoplasts was inhibited by n-propyl gallate, AgCl, 
CoCk, KCN, NaeS, and NaNs. ACC-dependent C,H, synthesis in 
rib segments and protoplasts was dependent on O:, the K/sub m/ 
for O. being 1.0 to 1.4% (v/v). These results confirm the following 
pathway for C,H, biosynthesis in I. tricolor: methionine [seleno- 
methionine] —-S-adenosylmethionine [selenoadenosylmethionine] — 
ACC — CH,. 


8200 SEDe Aede ete, how, P.G.; Owens, 
T.G. (Brookhaven National Lab. aoe ton, NY). Contract 
AC02-76CH00016. Plant Physiology (U.S.); 66: No. 4, 592- 
595(Oct 1980). 

Using chlorophyll/P700 ratios, the size and number of pho- 
tosynthetic units were estimated, as a function of light-shade adap- 
tation in two species of marine phytoplankton: Skeletonema costa- 
tum, a diatom, and Dunaliella tertiolecta, a chlorophyte. In the 
diatom, light-shade adaptation is characterized primarily by changes 
in the size and not the number of P700 units, whereas in the chloro- 
phyte, overall changes in chlorophyll content are related to 
changes in the number and not the size of P700 units. A correlation 
between the characteristics of P700 units and photosynthetic re- 
sponses was not established. Both strategies of light-shade adapta- 
tion effectively harvest and transfer light energy to reaction cen- 
ters; however, the Skeletonema strategy is more effective at subsa- 
turating intensities. The two strategies may represent an evolution- 
ary divergence in photosynthetic adaptation to variations in light 
intensity. 


8201 Changes in the levels of abscisic acid and its meta- 
bolites in excised leaf blades of Xanthium strumarium during 
and after water stress. Zeevaart, J.A.D. (Michi State 
Univ., East Lansing). Contract EY-76-C-02-1338. Plant 
Physiology (U.S.); 66: No. 4, 672-678(Oct 1980). 

The time course of abscisic acid (ABA) accumulation during 
water stress and of degradation following rehydration was investi- 
gated by analyzing the levels of ABA and its metabolites phaseic 
acid (PA) and alkalihydrolyzable conjugated ABA in excised leaf 
blades of Xanthium strumarium. Initial purification was by reverse- 
phase, preparative, high performance liquid chromatography 
(HPLC) which did not require prior partitioning. ABA and PA 
were purified further by analytical HPLC with a pBondapak-NHa2 
column, and quantified by GLC with an electron capture detector. 
The ABA content of stressed leaves increased for 4 to 5 hours and 
then leveled off due to a balance between synthesis and degrada- 
tion. Since PA accumulated at a constant rate throughout the wilt- 
ing period, it was concluded that the rate of ABA synthesis de- 
creased after the first 4 to 5 hours stress. Conjugated ABA in- 
creased at a low rate during stress. This is interpreted to indicate 
that free ABA was converted to the conjugated form, rather than 
the reverse. Following rehydration of wilted leaves, the ABA level 
immediately ceased increasing; it remained constant for 1 hour and 
then declined rapidly to the prestress level over a 2- to 3-hour 
period with a concomitant rise in the PA level. In contrast to the 
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rapid disappearance of ABA after relief of stress, the high PA con- 
tent of rehydrated leaves declined only slowly. The level of conju- 
gated ABA did not change following rehydration, indicating that 
conjugation of ABA was irreversible. Detached Xanthium leaves 
that were subjected to a wilting-recovery-rewilting cycle in dark- 
ness responded to the second wilting period by formation of the 
same amount of ABA as accumulated after the first stress period. 


From previous work shoots were known to contain GAss, GAu, 
GAis, GAi1, GAgo, and GAgs. We now show by combined gas 


also showed no effect of photoperiodic treatment on the levels of 
GA-like substances in root extracts. Both phloem and xylem exu- 
dates had patterns of GA-like activity similar to those found in 
shoots and roots, respectively. Moreover, foliar application of 
[*H]GAgo resulted in the transport of label from the shoot to the 
roots. Over half of the label in the roots represented unmetabolized 
[?H]GAgo, indicating that part of the GAgo in the phloem is trans- 
ported to the roots. Consequently, if GAgo is made in, or transport- 
ed to the roots, it is rapidly metabolized in that organ. This is a 
clear indication that regulation of GA metabolism is greatly differ- 
ent in roots and shoots. 


5506 Medicine 


REFER ALSO TO CITATION(S) 8038, 8041, 8044 


(DOE/EV/10359-—1) reef medicine and imag- 


IS, FC AGM AOI. 
abstracts were prepared for the 5 subprojects desig- 
nated as projects 1 to 4 and 6 in this progress report. (KRM) 


AC02-80EV 10359. sap. 


8204 (DOE/EV/10359—1, pp 2-11) Imaging systems 
nuclear medicine and image evaluation. Beck, R.; > 
D.; Metz, C. Sep 1980. 

In Nuclear medicine and imaging research. Progress report, 
January 1, 1980-December 31, 1980. 

This project deals with imaging systems in nuclear medicine 
and image evaluation and is presented as four subprojects. The goal 
of the first subproject is to improve diagnositc image quality by de- 
velopment of a general computer code for optimizing collimator 
design. The second subproject deals with a secondary emission and 
fluorescence technique for thyroid scanning while the third subpro- 
ject emphasizes the need for more sophisticated image processing 
systems such as coherent optical spatial filtering systems and digital 
image processing. The fourth subproject presents a new approach 
for processing image data by taking into account the energy of 
each detected gamma-ray photon. (KRM) 


5507 Microbiology 


Improved method for conjugative transfer by filter 

mating of pneumoniae. Smith, M.D.; Guild, 

(Duke Univ., Durham, NC). Contract. ASO5- 

T6EVO3041. Journal of Bacteriology (U.S.); 144: No. 1, 457- 
459(Oct 1980). 

The frequency of conjugation during filter mating of pnevu- 
mococcus was increased to 10- to 100-fold when the filter was em- 
bedded in agar during incubation instead of being on the surface. 
The major effect was not due to protection from oxygen. The 
factor of increase was similar for transfer of plasmids and of chro- 
mosomal insertions of drug resistance elements. 
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8206 (UR—3490-185 aR hw a i Be 
filtering of electron “4, 
Wever, G.H.; pay WU BJ 


oe Univ SA). 1980. Contract AC02- 
i 3490. 12p. "(CONF.8004 3). NTIS, PC A02/MF 


From International optical computing conference; Washing- 
ton, DC, USA (7 Apr 1980). 

Optical diffraction and spatial filtering methods have been 
used to determine the characteristics of periodic structures in many 
biological materials. The head shell of bacteriophage T4 was 
atae is Gs ae, dees Geeta > he ena ake ae 
due to mutation or changes in growth conditions lead to the forma- 


temperatures 
Ger Saeaeeh, colitis BEaak ter & somes Gunes enon aueieee 
using optical diffraction patterns obtained from electron micro- 
graphs. Spatial filtering procedures were used for the reconstruc- 
tion of one-sided images to determine the characteristics of the 
head structures assembled under different growth conditions. 


Involvement of deoxyribonucleic acid polymerase 
TIT in W-reactivation in Bacillus subtilis, Ficlds,P'1.; Yasbin, 
aa (Penns a State Univ., University Park). Contract 
$02-78EV04964. Journal of Bacteriology (U.S.); 144: No. 1, 
473-470! 1980). 
6-(p-Hydroxyphenylazo)-uracil, a purine analog that is 
known to specifically inhibit deoxyribonucleic acid polymerase III 
in gram-positive organisms, inhibited W-reactivation in Bacillus 
subtilis. On the other hand, W-reactivation proceeded normally in 
the presence of 6-(p-hydroxyphenylazo)-uracil when a strain pos- 
sessing a resistant deoxyribonucleic acid polymerase III was used as 
the host. 


8208 Mechanism of poliovirus inactivation by hypochlo- 
rous acid. Tenno, K.M.; Fujioka, R.S.; Loh, P.C. (Univ. of 


Hawaii, Honolulu). pp 565-675 of Water chlorination: envi- 
ronmental im; and health effects. Volume 3. Jolley, 
R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; 
Ann Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

An investigation was conducted to determine whether hypo- 
chlorous acid inactivates poliovirus by affecting the nucleic acid or 
the protein coat of the virus. Results indicate that HOCI inactivates 
poliovirus by reacting with the protein component of the virus and 
that the inactivating reaction does not result in any detectable 
change in the structure of the virus, nor does it affect the infectiv- 
ity of the viral RNA. Degradation of the protein structure of the 
virus occurs only after prolonged contact and presumably multiple 
reactions of HOC] with the protein coat. The results are in direct 
contrast to the study of Dennis et al., who reported that under 
comparable conditions chlorine inactivated f2 bacterial virus by 
reacting with the RNA of that virus. The results of this study also 
indicate that some of the enteric viruses disinfected with chlorine 
can be expected to retain their infectious RNA. Although no evi- 
dence has been presented to indicate that the ingestion of these in- 
activated particles can result in the infection of humans, it is clear 
that a disinfectant which destroys the nucleic acid of the virus is 
more desirable than one which destroys the function of its outer 


protein coat. 
5508 Morphology 
REFER ALSO TO CITATION(S) 8225 


8209 Structure and phycobiliprotein composition of phy- 
cobiliscmes from Griffithsia (Rhodophyceae). Gantt, 
E.; Lipschultz, C.A. (Smi Institution, Rockville, 
MD). Journal of Phycology (OS): 16: No. 3, 394-398(Sep 
1 

Phycobilisomes in Griffithsia pacifica are closely spaced on 
the thylakoid membrane. By negative staining, attached and isolated 
phycobilisomes have been shown to have a block shaped appear- 
ance. They are 63 nm long, 38 nm high, and 38 nm wide, making 
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them the largest thus far reported. Isolated phycobilisomes, shown 
to be functionally intact by their 675 nm fluorescence emission (ex- 
citation 545 nm) were stable for more than a day. Phycobiliproteins 


R-phycocyanin 8%, and allophycocyanin 3% accounting for the 
rest. Phycobilisomes of Griffithsia pacifica and Porphyridium pur- 
pureum (Bory) Drew and Ross (P. cruentum) are structurally very 
similar with phycoerythrin being on the outside and surrounding a 
core of R-phycocyanin and allophycocyanin. 


5510 Physiological Systems 


8210 (LA—8540-T) Role of the occult insulin 

in the regulation of and 

cles. McLeod, M.J. Alamos 

ae Oct 1980. Contract W-7405-ENG-36. 89p. NTIS, 
PC A05/MF AOl. 

Insulin levels in the plasma are variable, as are insulin recep- 
tor numbers on the surface of skeletal muscles. Increased blood 
supply to the muscle during exercise delivers more insulin to the 
muscles even though insulin levels are suppressed by epinephrine. 
Increasing muscle temperatures result in an increased insulin effect, 
if enough receptors are available for binding. In exhaustive exer- 
cise, insulin levels are minimal but the movement of glucose across 
the cell membrane increases. Since insulin-receptor affinity de- 
creases at high temperature, the only way this increased movement 
of glucose can be accomplished is by increased insulin binding. 
Thus more receptors must be available to capture the insulin. Epin- 
ephrine levels drop drastically after exercise. Insulin levels increase 
and the cell can import glucose, amino acids, and nucleotides. As 
the cell temperature decreases after exercise, insulin binding in- 
creases but the total effect decreases because the many surface re- 
ceptors disappear again over a period of time. If the muscle is im- 
mobilized, the number of surface receptors decreases. There is less 
insulin effect and as a result the muscle atrophies. Acetylcholine 
(ACh) causes the proper arrangement of the myofibrils in the 
foetus, and has some effect on the rate of atrophy in an immobi- 
lized muscle. It also appears to maintain the cell membrane organi- 
zation. Disuse atrophy is caused by a decrease in cell size, while 
exercise hypertrophy is caused by an increase in cell size. Growth 
hormone (STH) is therefore ruled out as the exercise hypertrophy 
controlling factor, since STH causes cell division and not hyper- 
trophy. Testosterone can also be ruled out as the controlling factor 
in the development of hypertrophy and atrophy of muscles. Estro- 
gen can likewise be ruled out. (ERB) 


sti a iy ste ae Effect of inflammation in the 
lungs of Syrian hamsters Poy 

Witton J.; Steinkamp, M. (Los 

Scientific Lab., NM PUA, Nov 1980. Contract W-7405- 

ENG-36. 8p. NTIS, PC A02/MF AOl1. 

This study was undertaken to investigate the contribution of 
inflammatory response, when present in normal Syrian hamsters’ 
lungs, to the fluctuations of cell yield and composition of lavage 
fluids. Rabbit and rodent lavage fluids have been extensively used 
to provide pulmonary alveolar macrophages for investigations of 
macrophage structure and function. Our interest is in the assessment 
of lung insult following exposure to particulates or gases using flow 
cytometric analysis. Our studies utilize the entire cellular compo- 
nent of lavage fluids, not merely isolated macrophages. These fluids 
contain basically three cell types (macrophages, leukocytes, and 
epithelial cells) in variable proportions and total numbers. The fluc- 
tuating values that were obtained have raised questions about the 
capacity of the lavage technique to reproducibly sample the exfolia- 
tive cell populations. Few of the animals had any significant degree 
of inflammatory response present in their lungs, and the data failed 
to show any reproducible correlations between yield and composi- 
tion of lavage fluids and the pathologic state of the lungs. 
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5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 7309, 7310, 7311, 7355, 7365, 7376, 7418, 
7419, 7912, 8119 


M yers, HLR.; Pa 
(USA). Oct 19 

A02/MF AOl. 

The Los Alamos Scientific Laboratory is funded by the US 
Department of Agriculture to apply scientific and computer tech- 
nology to solve agricultural problems. This report summarizes 
work during the period October 1, 1978 through September 30, 
1979 on the application of computer technology to four areas: (1) 
Texas brucellosis calfhood-vaccination studies, (2) brucellosis data- 
entry system in New Mexico, (3) Idaho adult vaccination data base, 
and (4) surveillance of slaughterplants in Texas. 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


5601 Radiation Effects 


. (Los Scienti 
. Contract W-7405-ENG-36. 20p. NTIS, 


8213 (CONF-791002—, pp tie. Deposition of 
Thorium and Plutonium oxides in the respiratory tract of the 
mouse. Moores, S.R. (Atomic yy by Establish- 
ment, Harwell, England); Black, A bert, B.E.; Lindop, 
P.J.; Morgan, A.; Pritchard, J.; Walsh, M. Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

Studies are being made of the early and later effects of plu- 
tonium oxide (**PuO2) deposited in the mouse lung and of the de- 
pendence on particle size and dose. A system has been developed 
for preparing discrete size fractions of PuOz, by using water sedi- 
mentation, for their aerosolization and administration to mice by in- 
halation. Experiments were carried out, to commission the exposure 
system, with sized thorium oxide (ThO:) particles labeled with 
33a (half-life, 27 days) by neutron activation. Regional depositions 
of particles with activity median aerodynamic diameters (AMAD’s) 
of 1.4, 1.6, and 2.0 um were measured. Although deposition in the 
respiratory tract increased with particle size, deposition in the al- 
veolar region decreased. Alveolar-deposition data from a number of 
PuO, inhalation exposure experiments are also presented. Some in- 
consistencies were shown between the alveolar deposition of ThO. 
and of PuO:. Lobar distributions of alveolar-deposited ThO. and 
PuO: were not homogeneous. The inhomogeneities increased with 
particle size. Data obtained from ThO2 experiments indicated that 
the clearances of dust from the nasal passages, airways, gastrointes- 
tinal tract, and pelt were quite rapid. Levels of pelt contamination 
were soon reduced, by the animals’ own preening, to levels that 
would be safe for personnel involved in PuO. experiments. 


(CONF- 791002—, pp 162-176) Kinetics of inhaled 
Mn and ©Co after an accidental human exposure. 
Uchiyama, M.; Shiraishi, Y.; Akiba, S. (National Inst. of Ra- 
diological Sciences, Chiba, Japan). Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

A male researcher inadvertently inhaled “Co and *Mn 
which were incorporated in dried, powdered algae. The dose was 
not over 300 Bq of each nuclide. The burdens were followed for 
more than 300 days by measuring the total body and some of its 
segments with a whole-body counter equipped with two 8-in.-diam- 
eter Nal(T1) crystals and by bioassay of the excreta. An apprecia- 
ble amount of “Co was present in both the chest and the lower 
abdomen at all times, and the relative content of Co in the lower 
abdomen increased with time. Although **Mn was always detected 
in the chest, the existence was obscure in other segments. In the 
first 14 hr after inhalation, a total of 62% of the Co was excreted, 
66% of which appeared in the feces. The burden of “Co in the 
total body and chest could be fitted with three-component exponen- 
tial functions with effective half-lives of 326 and 173 days for the 
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longest component, respectively. A two-component exponential 
function the Co burden in the lower abdomen with the 
pn gs anes = ph any ba days. Manganese-54 in the chest 
was eliminated with a three-component exponential function with 
an effective half-life of 347 days for the longest component. The f/ 
sub u/ values of both radionuclides increased with time. 


(CONF-791002—, pp 193-208) Simulation of the 
and of *?U and its daughters after 


= Environmental Research Inst., Albuquerque, NM). Sep 
From 19. annual Hanford life sciences symposium; Richland, 

WA, -™ (22 Oct 1979). 
ranium-232 is an important by-product in the thorium fuel 
gts tana re ee i ene The *?U 
decay chain may present a unique inhalation hazard because of the 
short half-lives of the daughter radionuclides and the six alpha-par- 
ticle emitters in the chain. In this study, possible and the six alpha- 
partilce emitters in the chain. In this study, possible radionuclide re- 
tention patterns were simulated to estimate the doses received by 
internal body organs of humans exposed to spherical UO: and 
ThO, particles containing **U. Lung clearance of the radionu- 
clides was projected as being composed of competitive processes, 
including mechanical clearance of particles to the gastrointestinal 
tract, dissolution of particles, recoil emanation of daughter products 
produced by alpha-particle decay, and diffusion emanation of 7°Rn 
from particles. In the model it was assumed that radionuclides of 
the **U decay chain dissolving from or recoilig out of the particles 
were absorbed into the systemic circulation and translocated to 
other organs or excreted. The simulated retention patterns of the 
radionuclides in an organ were used to estimate dose commitment 
to the organ. Results of a sensitivity analysis showed that the 
organs receiving the largest doses depended heavily upon the recoil 
range of the daughter radionuclides, the rate of dissolution of the 
particles,and the mass median diameter of the aerosol. Determina- 
tion of these parameters will be important in the evaluation of 
health risks from inhalation exposures to particles containing ***U. 


(CONF-791002—, pp 209-223) Factors affecting 
the mobility of actinide oxides and their influence on radio- 
logical protection. Stradling, G.N.; Smith, H.; Cooper, 
(National Radiological Protection Board, few, ’Eng- 
land). Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 


WA, USA (22 Oct -— 

Major factors affecting the mobilities of the actinide oxides 
are the proportion of 0.001-y~m-diameter particles in the aerosol and 
their rate of formation in the lungs by fragmentation processes or 
hydrolysis. Renal filtration of these particles suggests that the inter- 
pretation of urine data by using models based on citrate metabolism 
can overestimate the body content appreciably. Studies of the reac- 
tions of 0.001-ym-diameter particles with body fluids indicate that 
the efficacy of DTPA therapy can be improved. 


- (CONF-791002—, pp 224-237) Effects of Plutoni- 
on lung counting. Swinth, K.L.; McGoey, 

P3: oa K. (Pacific Northwest Lab., Richland, WA). 
From 19. annual Hanford life sciences symposium; Richland, 


WA, USA (22 Oct 1979). 
The spatial distribution of inhaled material within the lung is 


not uniform and changes with time postexposure. Examination of 
data in the literature provides a vague picture of the nonuniformity. 
Evaluation of data from an experiment with rats indicated that at 
180 days postexposure the subpleural to parenchymal concentration 
ratio is 1.7. Such nonuniformity will influence the count rate at ex- 
ternal detectors as shown by calculations with a thorax model. An 
incrase by a factor of 1.5 can be expected several years postexpo- 
sure when the nonuniform distribution is compared with a uniform 
distribution of the same material. 


8218 (CONF-791002—, pp rot gE a of Plu- 
tonium from the gastrointestinal tract after the 
neonatal animal. Sullivan, M.F.; Sue Le L.S.; Blanton, 
E.F. (Pacific Northwest Lab., Richland, WA). Sep 1980. 
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From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

For the comparison of translocation, litters of newborn pups 
and piglets were given preparations of **Pu or **Pu nitrate or 
oxide either by inhalation or gavage. After a week only 20% of the 
inhaled dose of either the nitrate or oxide form of **Pu remained 
in the lungs of piglets; 50% of the nitrate and 10% of the oxide 
were retained in their intestines. Pups retained somewhat less than 
piglets. Plutonium absorption after ***PuO, inhalation by piglets 
was ten times higher than after gavage with a suspension having 
the same solubility characteristics. This difference did not occur 
with **PuQ,. 


8219 (CONF-791002—, pp 248-255) Pulmonary distri- 
bution of inhaled *°°PuOQ. in dogs. McShane, J.F.; Dagle, 
G.E.; Park, J.F. (Pacific Northwest Lab., Richland, WA). 
Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

The distribution of plutonium in the lungs was studied by 
analyzing autoradiographs from dogs killed up to 69 months after 
single, nose-only exposures to *°*PuO: aerosols. Within 5 months of 
exposure, the pattern of alpha-star distribution was relatively dis- 
persed and uniform throughout the lung section, changing by 12 
months to a less uniform distribution that exhibited focal concentra- 
tion, subpleural concentration, and alpha-star aggregation. In- 
creased subpleural concentrations were demonstrated infve of six 
dogs killed 12 or more months after exposure. The percentage of 
alpha stars found in localized regions of relatively high concentra- 
tion and the portion found in aggregation (define here as two or 
more alpha stars with overlapping tracks) increased with tie postex- 
posure. The data demonstrate that an initial relatively uniform dis- 
persion of plutonium particles changed with time to a focally con- 
centrated distribution with relatively small tissue volume containing 
most of the pulmonary plutonium burden. 


8220 (CONF-791002—, pp 325-337) Phagocytosis, tox- 
icity, and solubility of AmO, in alveolar macrophages. Robin- 
son, A.V.; Schneider, R.P. (Pacific Northwest Lab., Rich- 
land, WA). Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

Phagocytosis, toxicity, and solubility of AmO2 were meas- 
ured in rabbit alveolar macrophages in vitro as a function of dose 
and time. Macrophages were obtained by lavage, exposed to 
41 AmO) in suspension, separated from unphagocytized actinide, at- 
tached to flasks, and cultured for 3 days. Autoradiography of ma- 
crophages prior to culture revealed that approximately 90% of the 
cells took up particles between 0.03 and 0.15 ym in diameter. The 
rate of cell detachment from culture flasks was used as a measure 
of cytotoxicity. At 3 days a linear correlation was found between 
the amount of AmO, taken up and detachment from the flask. In 
cell cultures that contained an average of 888 intracellular disinte- 
grations per day per cell, about 30% of the cells (relative to con- 
trols) detached by day 3. An indication of changes in size distribu- 
tion of intracellular AmO2 was measured directly by dissolving the 
cells in 1% sodium dodecyl sulfate and passing the resultant mix- 
ture through a series of Nucleopore filters (5.0, 1.0, 0.4, and 0.1 ym. 


8221 (CONF-791002—, pp 392-403) Pulmonary connec- 
tive tissue modifications induced in the rat by inhalation of 
239PuO. aerosol. Metivier, H. (Commissariat a 1l’Energie 
Atomique, Montrouge , France); Junqua, S.; Masse, R.; Le- 
gendre, N.; Lafuma, J. Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

Preliminary studies showed that alpha irradiation following 
inhalation of plutonium-239 dioxide in the rat increased collagen 
content in the lung. In this study we evaluated content and biosyn- 
thesis of collagen and noncollagen proteins 200 and 400 days after 
239PuO, inhalation (100 to 150 nCi initial lung burden). After sacri- 
fice, lungs were minced and incubated in vitro 5 hr with C pro- 
line. Proteoglycans, collagen, and elastin were separated by bio- 
chemical dissection. The results indicated the following biphasic 
effect of inhaled 7**PuO, on the pulmonary connective tissue: (1) a 
significant increase (P = 0.01) of soluble noncollagen proteins cor- 
related to a decrease of the insoluble fraction was observed 200 
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days after inhalation. Similar parameters were not si tly dif- 
ferent in controls and irradiated rats after 400 days; (2) soluble and 
nonsoluble collagen contents increased by a factor of 3 and 1.5, re- 
spectively, 200 days after inhalation, with no effect after 400 days; 
(3) biosynthesis of noncollagen connective-tissue components were 
two to five times lower than in controls 200 days after inhalation 
and only two times lower than controls at 400 days; (4) collagen 
biosynthesis was decreased and represented 18 to 26% of the con- 
trols for the soluble and insoluble fractions at 200 days, but it was 
normal at 400 days. 


8222 (CONF-791002—, pp 404-419) Comparison of the 
effects of inhaled alpha- and beta-emi radionuclides on 
pulmonary function in the dog. Mauderly, J.L.; Mewhinney, 
J.A.; Boecker, B.B. (Lovelace Biomedical and Environmen- 
tal Research Inst., Albuquerque, NM). Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

Alterations of function in representative groups 
of dogs developing nonneoplastic lung disease, after single inhala- 
tion exposures to cerium-144 or plutonium-238 in relatively insolu- 
ble particulate forms, were compared. The inhaled particles had 
similar aerodynamic diameters and effective half-lives of retention 
in the lung. The mean initial lung burdens of the '*Ce- and ***Pu- 
exposed groups were 51 and 0.65 wCi/kg of body weight, respec- 
tively. Because of the respective ranges of the beta emissions from 
14Ce and the alpha emissions from ***Pu, the lungs of the ‘*Ce- 
exposed dogs were relatively uniformly irradiated, whereas only 
approximately 6% of the lung tissue of rates to the ***Pu-exposed 
dogs was irradiated. The calculated average dose rates to the irradi- 
ated tissue were similar for both radionuclides. Pulmonary function 
was measured serially without sedation. Both groups developed 
progressive, restrictive lung disease, which ended in death from 
pulmonary failure. Dogs thei inhaled ‘*Ce had an early reduction 
of CO diffusing capacity followed by a progressive mechanical and 
gas-exchange impairment similar to that reported for dogs and men 


-exposed to external irradiation. Dogs that inhaled ***Pu had in- 


creased respiratory frequencies which often persisted for months 
before mechanical and gas-exchange abnormalities became evident. 


1223 (CONF-791002—, pp 466-478) Short-term assays 

for risk evaluation of alpha irradiation. Fritsch, P. (Commis- 
sariat a l’'Energie Atomique, Fontenay-aux-Roses, France); 
Beauvallet, M.; Masse, R.; Lafuma, J. Sep 1980. 

From 19. ‘annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

Cytogenetic effects induced by alpha irradiation were exam- 
ined by using short-term assays in Procaryotes and Eucaryotes. Ir- 
radiation was produced by **Pu bound to DTPA as an equimolar 
complex in the culture medium; DTPA-Zn was used in control cul- 
tures. Induced mutagenesis was not observed with the Ames test or 
when the test for ouabain resistance in Chinese hamster ovary 
(CHO) cells was used; i.e., TG resistance and chromosome aberra- 
tions in Eucaryote cells were increased at dose-rate exposure down 
to 5 R/day. These two biological effects have shown a linear in- 
crease as a function of the dose. Alpha irradiation has appeared to 
be much more lethal than mutagenic. By using a low dose rate, cor- 
responding to 1 and 3 R/day, we demonstrated a linear increase 
with dose of the induced TG-resistant cells. The efficiency per unit 
dose was three to five times superior to what was observed at 5 R/ 
day. This phenomenon could correspond to an induced cell sensi- 
tivity and points out that for chronic and low doses, data obtained 
from flash or short-term alpha exposure need to be evaluated in 
terms of dose-rate-dependent responses. 


8224 (CONF-791002—, pp 479-485) ae SCE fre- 
quency in rat bone-marrow cells after radon inhalation. 
Poncy, J.L.; Walter, C.; Fritsch, P.; Masse, R.; Lafuma, J. 
(Commissariat a lEnergie Atomique, Fontenay-aux-Roses, 
France). Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 


WA, USA (22 Oct 1979). 
Cytogenetic tests can reflect in vivo cellular modifications 


during development of induced neoplastic lesions. An in vivo cyto- 
genetic test for sister chromatid exchanges (SCE’s) on bone- 
marrow cells has been developed. This study establishes the rela- 
tionships between SCE’s in rat bone marrow as a function of pos- 
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texposure time following whole-body neutron irradiation and radon 
inhalation. The data indicate a two-stage response. The first stage is 
thought to correspond to direct damage to DNA and is character- 
ized by a short-term increase of bone-marrow SCE’s followed by a 
rapid decrease to control values. The second stage is marked by a 
delayed increase of SCE’s followed by a plateau significantly 
higher than the control values. The second stage may represent al- 
terations of the whole body induced by modified target organs after 


mutagen-carcinogen exposure. 

8225 (CONF-791002—, pp ee Histogenesis of 
lung tumors induced in rats by inhalation of emitters: 
an overview. Masse, R. Pentucedae 0 Tiasaie hianben, 
Montrouge, France). Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

Recent reviews have shown that similar risk coefficients for 
alpha irradiation of the lung in man could be deduced by using epi- 
demiological or experimental data from animals. Most experimental 
data were obtained from rats. In this overview, the histogenesis and 
the ultrastructure of lung tumors are presented. Only a few tumors 
originating from lung parenchyma could be considered as not rele- 
vant for extrapolation to man. Most tumors arose from axial bron- 
chi or bronchioles, and their histogenesis was very similar to what 
is known in man. The only striking difference between the two spe- 
cies was related to the growth characteristics of the tumors. In the 
rat, tumors, frequently papillary, slowly acquired their full malig- 
nancy. They seemed to be only potentially malignant. Two main 
types of tumors were considered; i.e., bronchogenic (B) and bron- 
choalveolar (B.A.) carcinomas. The survival of the cancerous rats 
exhibited lognormal distribution for most doses and supposedly re- 
flected the latent period. No difference was found between B and 
B.A. carcinomas; geometric standard deviation did not increase 
when dose decreased. Since risk coefficients were found to increase 
when dose decreased, and although the latent period fitted well 
with a power function of dose within the dose range studied, it was 
observed that the latent period cannot be deduced by extrapolation 
at low doses. The B.A. carcinomas prevailed at low doses. 


8226 (CONF-791002—, pp 536-550) Effects of nee 
ees © ewe Hee ine a> © the 


rat. Nolibe, D.; Discour, M.; Masse, R.; Lafuma, J. (Com- 
——— a Energie Atomique, Montrouge, France). Sep 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

After inhalation of radioactive particles, only some rats de- 
velop lung tumors. We investigated whether this was a random 
effect or the result of different individual susceptibilities. The rela- 
tionships between carcinogenesis and host-immune status were 
tested in rats given an inhalation of plutonium dioxide particles 
after immunodepression by azathioprine, hydrocortisone, or neona- 
tal thymectomy. The effects of i stimulation by bacillus Cal- 
mette-Guerin (BCG) were also studied. The influence of genetic 
factors was studied in two strains of outbred and inbred Wistar rats. 
The incidence, nature, size, invasiveness, and metastases of tumors 
were compared between the groups. The results indicate that azath- 
ioprine-treated rats and thymectomized rats have a greater inci- 
dence of spontaneous tumors. This effect is observed at different 
levels in the two strains of rats. According to the strain used, im- 
munodepression had either no or a weak enhancing effect on 
23°PuO, lung tumor induction, whereas a significant effect on lung 
tumor histogenesis was observed, as seen in growth characteristics 
and a shift toward bronchogenic type. BCG did not exhibit a pro- 
tective effect on incidence of lung tumors. 


8227 (CONF-791002—, pp 551-557) Combined effects 
of inhalation of Radon daughter products and tobacco smoke. 
Chameaud, J. (Compagnie Generale Matieres Nucleaires, 
Razes, —— Perraud, R.; Chretien, J.; Masse, R.; 
Lafuma, J. Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

Over the last 10 years, more than 500 lung cancers have 
been induced in rats by inhalations of radon daughter products at 
various concentrations and cumulated doses. These cancers were 
compared with human cancers. Another study examines the cocar- 
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cinogenic effect of tobacco smoke. In the first experiment, 100 rats 
were exposed to a 4000-WLM (working level month) cumulated 
dose of radon daughter products. Fifty animals were then adminis- 
tered tobacco smoke by inhalation in a fume box during 5 months 
(i.e., for a total of 352 hr). In the group inhaling radon only, 17 
cancers appeared; in the radon-tobacco group, 32 cancers were ob- 
served, many of them larger and more invasive than those seen in 
animals exposed to radon only. Under the same conditions tobacco 
smoke was inhaled by rats previously exposed to lower doses of 
radon daughter products (two groups of 30 rats each, at 500 and 
100 WLM, respectively). Again, the number of cancers observed 
was greater than the number of cancers expected if the rats had in- 
haled radon only. The carcinogenic and potentiating action of to- 
bacco smoke was clearly demonstrated. 


8228 (CONF-791002—, | pp 558-574) Metabolic charac- 
teristics of an industrial ***PuO. dust and its effects in 
rodent lungs. Smith, H.; Stather, J.W.; James, A.C.; Stra- 
berg G.N. ye Radiological Protection Board, Har- 

, England). Sep 19 

From 19. annual Sesto life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

The physical and biological properties of a **PuO, dust 
were examined in rodents following an accidental human contami- 
nation with a ***PuO, dust. The rodents were exposed to a respira- 
ble fraction of the dust, either by direct intubation into the pulmon- 
ary region of the lung or by inhalation of an aerosolized suspensi 
at two levels [i.e., 1.1 kBq and 7.3 kBq initial lung deposit (ILD)]. 
Groups of animals were studied for up to 600 days after exposure. 
In this period about 8% of the ILD was translocated to bone and 
liver. Approximately half the ILD was cleared with a half-time of 
about 20 days. Long-term retention of the remainder depended 
upon the ILD. At the low level the half-time of long-term retention 
was about 240 days; at the highest level it corresponded to over 
1000 days. The difference in retention characteristics was related to 
the degree of fibrosis in lung tissue, which increased in severity ac- 
cording to the radiation dose. 


8229 (CONF-791002—, pp 575-590) Respiratory-tract 

mesis induced by radionuclides in the Syrian ham- 
ster. Smith, D.M.; Thomas, R.G.; Anderson, E.C. (Los 
Alamos Scientific Lab., NM). Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

Syrian hamsters were exposed to lung irradiation by various 
modalities that have differed in degree of localization and the frac- 
tion of lung exposed. The animals have been given alpha emitters 
under several exposure conditions such as intratracheal instillation 
of #°Po and #*®PuO2-ZrO, ceramic microspheres, inhalation of *** 
239PuO.-ZrO, particles and/or intravenous injection of *** **PuO,- 
ZrO, microspheres. Beta-emitting ‘*7Pm was also administered by 
our standard intravenous injection technique in which the radionu- 
clide is incorporated into 10um-diameter ZrO. microspheres and 
deposited in the lungs via the jugular vein. The microspheres lodge 
quantitatively in the pulmonary capillary bed for the duration of 
the animal's life span. Total intravenous Pu-laden microsphere lung 
burdens have ranged from 0.14 to 484 nCi and the number of 
spheres, from 1500 to 880,000. Plutonium burdens from inhalation 
have ranged from 8 to 101 nCi, intratracheally instilled polonium 
burdens, from 25 to 122 nCi, and promethium-laden microsphere 
burdens, from 427 to 15,750 nCi. 


8230 (CONF-791002—, pp 591-600) Tumors of the tra- 
cheobronchial lymph nodes in beagle dogs after inhalation of 
a relatively inscluble form of Cerium-144, Hahn, F.F.; 
Boecker, B.B. (Lovelace Biomedical and Environmental Re- 
search Inst., Albuquerque, NM). Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

A portion of inhaled radioactive particles initially deposited 
in the lung is translocated slowly to tracheobronchial lymph nodes. 
Although the fraction of the particles which is translocated may be 
small, the concentrations of particles in these nodes may exceed the 
concentration in the lung in a matter of months, which gives rela- 
tively large radiation doses to these nodes. Beagle dogs were ex- 
posed by inhalation to cerium-144 in a relatively insoluble form in 
aerosols of heat-fused aluminosilicate particles. The initial lung bur- 
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dens of *“*Ce achieved ranged from a level that produced early 
mortality (i.e., 210 wCi/kg body weight) to a low level equal to the 
maximal permissible lung burden of '*Ce for man (i.e., 0.0024 wCi/ 
kg body weight). Seven dogs died at times ranging from 1763 to 
3280 days after exposure, with hemangiosarcomas in the mediasti- 
num which presumably arose from the tracheobronchial lymph 
nodes. In five cases the tumors killed the dog. In two cases the 
tumors were small and were confined within the tracheobronchial 
lymph nodes. The calculated cumulative doses to the tracheobron- 
chial lymph nodes of the dogs with tumors ranged from 50,000 to 
170,000 rads. The doses were six to seven times the doses delivered 
to the lungs. These findings indicate that under local high-dose beta 
irradiation, the tracheobronchial lymph nodes can be a site of neo- 
plasia after inhalation of radioactive materials. 


8231 (CONF-791002—, pp 601-615) Pulmonary car- 
cinogenesis with inhaled Plutonium in rats and dogs. Dagle, 
G.E.; Sanders, C.L.; Park, J.F.; —e J.A. (Pacific 
Northwest Lab., Richland, WA). Sep 19 80. 

From 19. enneal Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

Pulmonary carcinogenesis, after inhalation of **PuO2, in 
rats and in dogs was compared. Both for rats and dogs, the expo- 
sure regimes gave the highest tumor incidence in the dose range of 
1400 to 11,000 rads to the lung, with lung tumor incidences in rats 
and dogs that lived longer than the shortest latency periods of 54 
and 84%, respectively. Survival time was inversely proportional to 
the average rads per day dose in both dogs and rats. The latency 
period for lung tumors was longer for dogs than for rats except 
when calculated as percent of life span, in which case the rats had a 
longer latency period. The tumors developed in peripheral areas of 
the lungs of both rats and dogs and consisted most frequently of 
adenocarcinomas in rats and bronchiolo-alveolar carcinomas in 
dogs. Other tumors included epidermoid carcinomas in both dogs 
and rats, adenosquamous carcinomas in dogs, hemangiosarcomas in 
rats, and one mesothelioma in a rat. Radiation pneumonitis and pul- 
monary fibrosis were widespread in both rats and dogs. 


8232 (DOE/EV—0066/12) Radiation exposures for 
DOE and DOE contractor employees, 1979. Twelfth annual 
report. (Department of Energy, Washington, DC (USA). 
Office of Environmental Compliance and Overview). Dec 
1980. 63p. NTIS, PC A04/MF AOI. 

This report includes: standards for radiation protection; 
whole body radiation exposures by general trends, dose equivalent 
distributions, and average dose equivalent ratios; internal exposures; 
worker terminations; whole body dose equivalents greater than 5 
Rem; and Appendices of distribution of annual whole body expo- 
sures by facility type, by contractor; and by DOE field organiza- 
tion. 


8233 (DOE/EV/04472—3) Relationship of DNA repair 
processes to mutagenesis and in mammalian 
cells. Progress report, November 1, 1979-October 31, 1980. 
Evans, H.H. (Case Western Reserve Univ., Cleveland, OH 
(USA)). Oct 1980. Contract AS02-77EV04472. 21ip. NTIS, 
PC A02/MF AOl. 

The objective of this research is to determine the role of 
DNA repair in mutagenesis and carcinogenesis in mammalian cells. 
Use of the host-cell reactivation viral suicide enrichment procedure 
was initiated in the isolation of repair-deficient mutants. Lightly 
mutagenized BHK cells were infected with irradiated Herpes sim- 
plex virus (HSV); several radiation-sensitive strains were isolated 
among the survivors of the infection. The characterization of these 
strains is progressing and the enrichments are continuing. That al- 
terations in the frequency of mutation of C3H/10T 1/2 cells, occur- 
ring as a result of holding the cells in a confluent state following 
treatment with ethylmethane sulfonate, parallel the alterations in 
the frequency of neoplastic transformation was found. The repair 
capabilities of BHK cells were found to be intermediate in compari- 
son to repair-proficient and -deficient human cells with regard to 
the reactivation of HSV treated with various inactivating agents. 
The effect of confluency and of low serum levels on DNA synthe- 
sis, as well as the response to the cytotoxic effects of MNNG and 
acriflavin were determined in BHK cells in preparation for the in- 
vestigation of the role of DNA repair in mutagenesis and transfor- 
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mation. It was also found that C3H/10T 1/2 cells partially recover 
from the toxic effects of 4-nitroquinoline-1-oxide if they are held in 
a confluent state for 6 to 22 hrs following treatment. Addition of 
catalase did not alleviate the toxic effects of 4-NQO. The cells con- 
tain a relatively high endogenous level of this enzyme. (ERB) 


8234 (DOE/EV/04472—4) Relationship of DNA 
processes to mutagenesis and carcinogenesis in pans on 
cells. Progress report, August 1, 1977-October 31, 1980. 
Evans, H.H. (Case Western Reserve Univ., Cleveland, OH 
(USA)). Oct 1980. Contract AS02-77EV04472. 23p. NTIS, 
PC A02/MF AOl1. 

The objective of this research is to determine the role of 
DNA repair in mutagenesis and carcinogenesis in mammalian cells. 
More specifically, mutant strains will be selected which are defi- 
cient in various DNA repair pathways. These strains will be stud- 
ied with regard to (1) the nature of the defect in repair, and (2) the 
mutability and transformability of the defective cells by various 
agents as compared to the wild type parental cells. The results to 
date include progress in the following areas: (1) determination of 
optimum conditions for growth and maintenance of cells and for 
quantitative measurement of various cellular parameters; (2) investi- 
gation of the effect of holding mutagenized cells for various periods 
in a density inhibited state on survival and on mutation and trans- 
formation frequencies; (3) examination of the repair capabilities of 
BHK cells, as compared to repair-proficient and repair-deficient 
human cells and excision-deficient mouse cells, as measured by the 
reactivation of Herpes simplex virus (HSV) treated with radiation 
and ethylmethane sulfonate (EMS); (4) initiation of host cell reacti- 
vation viral sucide enrichment and screening of survivors of the en- 
richment for sensitivity to ionizing radiation; and (5) investigation 
of the toxicity, mutagenicity, and carcinogenicity of various meta- 
bolites of 4-nitroquinoline-1-oxide (4-NQO). (ERB) 


8235 (DOE/EV/10359—1, pp 12-14) Quantitative bio- 
kinetic studies of radionuclides assessment of risks from 
internally deposited radioactivity. Lathrop, K. Sep 1980. 

In Nuclear medicine and imaging research. Progress report, 
January 1, 1980-December 31, 1980. 

The project deals with a unique feature of nuclear medicine 
which is the ability to study dynamic biological processes by nonin- 
vasive techniques. Highlights of this work are the collection of bio- 
kinetic distribution data in mice and subsequent construction of 
compartmental models for radionuclides incorporated into mole- 
cules of importance in nuclear medicine or in environmental con- 


tamination. (KRM) 


8236 (DOE/EV/10359—1, pp 15-19) Experimental nu- 
clear medicine radiopharmaceutical development. Harper, P.; 
Lathrop, K. Sep 1980. 

In Nuclear medicine imaging research. Progress report, Jan- 
uary 1, 1980-December 31, 1980. 

This report summarizes progress that has been made on the 
preparation and biological accumulation oof various 
radiopharmaceuticals including C-hexamethonium, C-cholic acid, 
Mn-51 and labeled amino acids. (KRM) 


8237 (LBL—9866) Ionizing radiation risks to satellite 
power systems (SPS) workers. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Nov 1980. Contract 
7405-ENG-48. 59p. NTIS, PC A04/MF AO1. 

The radiation risks to the health of workers who will con- 
struct and maintain solar power satellites in the space environment 
were examined. For ionizing radiation, the major concern will be 
late or delayed health effects, particularly the increased risk of radi- 
ation-induced cancer. The estimated lifetime risk for cancer is 0.8 to 
5.0 excess deaths per 10,000 workers per rad of exposure. Thus, for 
example, in 10,000 workers who completed ten missions with an ex- 
posure of 40 rem per mission, 320 to 2000 additional deaths in 
excess of the 1640 deaths from normally occurring cancer, would 
be expected. These estimates would indicate a 20 to 120% increase 
in cancer deaths in the worker-population. The wide range in these 
estimates stems from the choice of the risk-projection model and 
the dose-response relationsip. The choice between a linear and a 
linear-quadratic dose-response model may alter the risk estimate by 
a factor of about two. The method of analysis (e.g., relative vs ab- 
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solute risk model) can alter the risk estimate by an additional factor 
of three. Choosing different age and sex distributions can further 
change the estimate by another factor of up to three. The potential 
genetic consequences could be of significance, but at the present 
time, sufficient information on the age and sex distribution of the 
worker population is lacking for precise estimation of risk. The po- 
tential teratogenic consequences resulting from radiation are consid- 
ered significant. Radiation exposure of a pregnant worker could 
result in developmental abnormalities. 


8238 (LBL—11147) Theoretical and observational anal- 
ysis of individual ionizing particle effects in biological tissue. 
Nelson, A.C. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Nov 1980. Contract W-7405-ENG-48. 164p. 
NTIS, PC A08/MF AOI. 

Thesis. 

The microstructural damage to living tissue caused by heavy 
ion radiation was studied. Preliminary tests on rat corneal tissue, rat 
cerebellar tissue grown in culture, and rat retinal tissue indicated 
that the best assay for heavy ion damage is the rat cornea. The cor- 
neal tissue of the living rat was exposed to beams of carbon at 474 
MeV/amu, neon at 8.5 MeV/amu, argon at 8.5 MeV/amu, silicon 
at 530 MeV/amu, iron at 500 MeV/amu, and iron at 600 MeV/ 
amu. X-rays were also used on corneas to compare with the heavy 
ion irradiated corneas. Scanning electron microscopy revealed le- 
sions with circular symmetry on the external plasma membranes of 
corneal epithelium which were irradiated with heavy ions, but simi- 
lar lesions were not observed on the plasma membranes of x-ray ir- 
radiated or non-irradiated control samples. These data verify the 
special way in which heavy ions interact with matter: each ion in- 
teracts coulombically with electrons all along its trajectory to gen- 
erate a track. The dose from heavy ion radiation is not distributed 
homogeneously on a tissue microstructural scale but is concentrated 
along the individual particle track. Even along a single particle 
track the dose is discontinuous except at the Bragg peak when the 
LET is maximum. Micrographs of heavy-ion-irradiated corneas 
demonstrated two significant correlations with the heavy ion beam: 
(1) the number of plasma membrane lesions per unit area was corre- 
lated with the particle fluence, and (2) the diameter of the lesions 
were linearly related to the energy loss or LET of the individual 
particle. These observations corroborate what has already been sug- 
gested theoretically about heavy ion tracks and what has been 
shown experimentally. But the new data indicate that particle 
tracks occur in biological tissues as well, and that a single heavy 
ion is responsible for each membrane lesion. (ERB) 


8239 Capacity for postreplication repair correlated with 
transducibility in Rec” mutants of Bacillus subtilis. Dodson, 
L.A.; Hadden, C.T. (Oak Ridge National Lab., TN). Jour- 
nal of Bacteriology (U.S.); 144: No. 2, 608-615(Nov 1980). 

Bacillus subtilis strains deficient in transduction, transforma- 
tion, or both were examined for the ability to remove pyrimidine 
dimers and to convert deoxyribonucleic acid newly synthesized 
after ultraviolet irradiation to high molecular weight. In one strain 
deficient in both recombination processes, short pieces of deoxyri- 
bonucleic acid synthesized after irradiation were not converted to 
high molecular weight. Two transformable strains deficient in trans- 
duction were also deficient in postreplication repair (i.e., joining of 
newly synthesized DNA fragments), whereas a nontransformable 
strain that was normal in transduction was proficient in postreplica- 
tion repair. None of the transformable strains showed deficiencies 
in repair resynthesis or ligase activity. Our results suggest that some 
recombinational events may be common to transduction and postre- 
plication repair but not to transformation, emphasizing the differ- 
ence between these two pathways for genetic exchange. 


8240 Postreplication repair of deoxyribonucleic acid and 
daughter strand exchange in Uvr~ mutants of Bacillus subti- 
lis. Dodson, L.A.; Hadden, C.T. (Oak Ridge National Lab., 
190 Journal of Bacteriology (U.S.); 144: No. 2, 840-843(Nov 
The fate of pyrimidine dimers in deoxyribonuclei acid 
(DNA) newly synthesized by Bacillus subtilis after ultraviolet irra- 
diation was monitored by use of a damage-specific endonuclease 
that introduces single-strand breaks adjacent to nearly all of the 
dimer sites. Two Uvr™ strains, one defective in the initiation of 
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dimer excision and the other defective in a function required for ef- 
ficient dimer excision, were found to be similar to their wild-type 
parent in the kinetics and extent of converting low-molecular- 
weight DNA newly synthesized 2fter ultraviolet irradiation to high 
molecular weight. In the Uvr~ strains large molecules of newly 
synthesized DNA remained susceptible to nicking by the damage- 
specific endonuclease even after extended incubation in growth 
medium, whereas the enzyme-sensitive sites were rapidly removed 
from both preexisting and newly synthesized DNA in Uvr* cells. 
Our results support the hypothesis that postreplication repair in 
bacteria includes recombination between dimer-containing parental 
DNA strands and newly synthesized strands. 


8241 Radiation accidents: a conference review. Sagan, 
L.A.; Fry, S.A. Nuclear Safety (U.S.); 21: No. 5, 562- 
568(Sep 1980). 

Since 1940, 98 separate accidents in which persons have 
been injured by accidental exposure to ionizing radiation have been 
recorded worldwide. Among these were 14 criticality accidents 
with 5 fatalities, none of which occurred after 1965. Since 1965, the 
majority of accidents have been caused by exposure to such radi- 
ation devices as machines or sources, sometimes producing local- 
ized burns with no fatalities (48 accidents), but sometimes produc- 
ing total-body irradiation resulting in 9 fatalities (20 accidents). This 
experience, including details of medical management, was reviewed 
at a conference convened by the Radiation Emergency Assistance 
Center/Training Site, a unit of the Medical and Health Sciences 
Division operated for the US Department of Energy by Oak Ridge 
Associated Universities, to address the topic, The Medical Basis for 
Radiation Accident Preparedness. The conference, which was held 
on Oct. 18-20, 1979, in Oak Ridge, Tenn., is reviewed in this arti- 
cle. 


8242 Economical methodology for assessing the radio- 
logical impact of hypothetical reactor accidents. Lassey, K.R. 
Nuclear Safety (U.S.); 21: No. 5, 634-647(Sep 1980). 

In assessing the consequences of a release of radioactivity to 
the atmosphere, it is indicated that the computation of both the 
doses delivered to exposed persons and the consequences of those 
doses can be separated from the computation of the radioactivity 
dispersal. Such a separation offers useful economics in practical cal- 
culations in addition to its conceptual advantages. For a postulated 
radioactivity release representative of a serious reactor accident, de- 
tailed illustrative predictions of models are presented, describing 
the doses borne by body tissues, and the latent consequences of 
those doses, without resorting tc a specific description of atmos- 
pheric dispersal. 


8243 Immunodepression, a noncontributor to radiation- 
induced leukemogenesis of the RFM mouse. Perkins, E.H.; 
Cacheiro, L.H. (Oak Ridge National Laboratory, TN). 
Cancer Research (U.S.); 80: No. 2, 357-361(Feb 1980). 

Following a single acute exposure to 300 R of X-rays at 6 
weeks old, approximately 65% of female RFM mice die of thymic 
lymphoma during the first year of life. In contrast, nonirradiated 
animals do not die of this neoplasm during this same period. To de- 
termine if immediate immunological restoration is of significance in 
interrupting the inductive process, we injected 50 x 10(6) syngeneic 
spleen or bone marrow cells into these animals immediately follow- 
ing x-irradiation. Restoration of i xcompetence as measured by 
both humoral and cell-mediated parameters was more rapid in 
spleen cell-reconstituted animals than in bone marrow-treated ani- 
mals; however, spleen cells failed to protect the mice against the 
irradiation-induced thymic lymphomas. In contrast, although there 
was no significant difference in the immunological recovery of 
bone marrow-reconstituted animals and animals that received only 
irradiation, mortality was dramatically reduced as a result of 
marrow injection. Therefore, although immunodepression is an in- 
herent component, it cannot be considered as a critical obligatory 
requirement in the pathogenesis of radiation-induced thymic lym- 
phomas of RFM mice. 





8244 Research into the biological effects of ionizing ra- 
diation in the Bureau of Radiological Health. Rockville, MD; 
Bureau of Radiological Health (1980). 68p. 

This publication presents an overview of the program of re- 
search into the biological effects of ionizing radiation conducted by 
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the Bureau of Radiological Health from the late 1950’s through 
September 1979. It includes a tabular summary of current and pre- 
vious experimental and epidemiological studies related to medical, 
occupational, and nuclear fallout exposures; abstracts of current and 
previous studies; a preliminary plan for continued research; and 


4 DC; 
ittee on Interstate and Foreign Commerce (1979). 
1188p. GPO. 
Text of hearings is presented with emphasis on possible 
health effects of low-level fallout from Nevada Test Site activities 
during the 1950's and early 1960's. (PSB) 


5602 Thermal Effects 


8246 Control of Legionella pneumophila, 
free-living amoebae and pathogenic fungi in cooling waters. 
Tyndall, R.L. (Oak Ridge National Lab., TN). 29-38 of 
Water chlorination: environmental impact and health ef- 
fects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, 
R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Publishers, 
Inc. (1980). 

From 3. conference of chlorination: environmental im 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

During the last ea decades accelerated electric power 
production and various other heat-producing industrial processes 
have increased the temperatures of natural waters. This has inad- 
vertently enhanced the possible propagation of nonenteric microbial 
pathogens such as the Legionnaires’ Disease (LD) bacterium [Le- 
gionella pneumophila (LDB)], pathogenic amoebae and potentially 
pathogenic fungi. Evidence for the association of such pathogens 
with artificially heated water is summarized, and the resultant diffi- 
culties in controlling the organisms are discussed. 


5603 Chemicals Metabolism And Toxicity 


REFER ALSO TO CITATION(S) 6915, 6915, 8135, 8151, 8159, 8164, 8165, 
8174, 8208, 8227, 8233, 8234 


8247 (CONF-791002—) Pulmonary toxicology of respi- 
rable particles. Sanders, C.L.; Cross, F.T.; Dagle, G.E.; Ma- 
haffey, J.A. (eds.). (Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research; 
Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Sep 1980. 687p. NTIS, PC A04/MF AOI. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

DOE Symposium Series 53. 

Separate abstracts were prepared for the 44 papers presented 
in these proceedings. The last paper (Stannard) in the proceedings 
is an historical review of the field of inhalation toxicology and is 
not included in the analytics. (DS) 


8248 (CONF-791002—, pp 1-28) Physical properties of 
aerosols affecting inhalation toxicology. Raabe, O.G. (Univ. 
of California, Davis). Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

The various physical properties of airborne particles which 
contribute to their potential toxicity if inhaled are described and 
discussed. These properties include the linear dimensions of parti- 
cles, their size and density distributions, their shape, surface area, 
volume, mass, airborne number, mass and activity concentrations, 
their electrostatic charge distribution, and physicochemical charac- 
teristics such as solubility, deliquescence, and hygroscopicity. The 
relationship of aerodynamic diameter and diffusive diameter is de- 
scribed ishowing the greater importance of diffusive diameter fo the 
very smallest respirable particles. Particle size distributions are dis- 
cussed with emphasis on the distinctions between polydisperse, 
monodisperse, and heterodisperse aerosols. Specific examples in- 
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clude aerosols of power plant fly ash and laboratory-produced plu- 
tonium dioxide. Also defined is the meaning in inhalation toxicol- 
clearance, and retention. The 


the retention of deposited particles are also affected by their physi- 
prayer + limpet alec 


tion in physiological fluids. 


8249 (CONF-791002—, 29-46) Mammalian re- 
sponses to exposure to the diluted effluent from fluid- 
ized-bed combustion of coal. Kirchner, F.R. (Argonne Na- 
tional Lab., IL); Hutchens, J.O.; Brennan, P.C.; Haugen, 
D.A.; Kubitschek, H.E.; Buchholz, D.M.; Kumar, R.; 
Myles, K.M.; Norris, W.P. 1980. 
From 19. annual Hanford life sciences symposium; Richland, 
wa, as tidy 
of Biological and Medical Research, in col- 
tbocstion with the Divison of Chomicel Baglnserg at Argoune 
National Laboratory, has and constructed a system for ex- 
posing laboratory animals to the whole diluted effluent from an ex- 


ts B6CF;/Anl mice were exposed for 

a total of 500 or 1000 hr to a 20-fold dilution of the effluent which 
was aged in an atmospheric effects simulator wherein the effluent 
was exposed to simulated sunlight. Physical and chemical analyses 
and Ames mutagenicity assays were performed on the fly ash. Fol- 
lowing termination of the exposure, functional tests performed on 
the alveolar macrophages indicated an impaired ability of exposed 
macrophages to engulf and phagocytize a challenge dose of Staphy- 
lococcus aureus. Hemopoietic stem cells were evaluated by the 
method of Till and McCulloch, and the data suggest a decreased 
ee ee ee ee ee ee 
animals. Histological examination of the lungs of the exposed ani- 

mals revealed pulmonary hyperemia, hyperplasia of the bronchioles 
and alveolar epithelium, areas of edema, and a moderate lymphoid 
reaction. Several exposed and control animals died during the 
course of the exposures, but the cause of death remains unclear at 


8250 (CONF-791002—, pp 47-56) Quantification of in- 

haled coal fly ash in rat lung. Silberman, D.; Fisher, G.L.; 

— O.G.; Last, J.A. (Univ. of California, Davis). Sep 
" From 19. annual Hanford life sciences symposium; Richland, 


WA, OS SS 

A technique has developed and applied to the measure- 
ment of lung burdens of inhaled coal fly ash. Rats that were chron- 
ically exposed to aerosolized coal fly ash (0.67 mg/m* mass median 
aerodynamic diameter (MMAD), 1.8um, o/sub g/, 2.1) were sacri- 
ficed after 7, 50, and 90 days of exposure. Lung homogenates were 
wet and dry or shed in platinum crucibles and the HF-HCI residues 
were dissolved in HNOs and diluted with a solution of CsNOs. 
Aluminum in the residues was analyzed by atomic absorption spec- 
troscopy by using a nitrous oxide-acetylene flame. Separate studies 
using this technique and samples spiked with known quantities of 
aluminum resulted in aluminum recoveries of 96.7 +- 7.2%. Bio- 
chemical analyses of lung tissue were performed to evaluate toxico- 
logical factors that might have affected inhaled particle deposition 
and clearance. The total masses of coal fly ash inhaled during the 
exposure periods were calculated by using measurements of aerosol 
mass concentrations and estimates of respiratory minute volumes 
based upon rat body weights. The actual lung burdens of coal fly 
ash were calculated from the measured masses of aluminum in lung 
tissue. Calculated deposition fractions were consistent with reported 
studies using rats. 


8251 ret te an 57-67) Scanning electron mi- 
croscopy and microanalysis of fly ash-lung cell interactions. 
Hayes, T.L.; Lai, C.; Bastacky, J.; Fisher, G.L.; Prentice, 
B.A.; Finch, G. (Univ. of California, Davis). Sep 1980. 
From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 
The electron microscope (SEM) provides several 


scanning 
unique advantages for the evaluation of toxic effluents from coal- 





At ae een 
it the exposure of individual cells of the 


(CONF-791002—, pp 68-86) Instrumental inhaled- 
smoke dosimeter for the quantitative characterization of aero- 
rhe gy Ny my R.A.; Gayle, T.M. (Oak Ridge Na- 
tional Lab., TN). 1980. 

From 19. ann Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 
model being used by the National Cancer Institute for to- 
sessnianalie Ukaieiie Ueeane involves passive, intermittent expo- 
sure of male beagle dogs to 100% cigarette smoke. Whole smoke is 
deposited into the head of a stand tube located downstream of an 
inspiration valve. The animal withdraws smoke from the tube via a 
cuffed tracheal cannula. Such systems are potentially applicable for 
exposure to a wide variety of concentrated aerosols. As part of our 
tobacco-smoke dosimetry studies, we have been developing instru- 
mental approaches to the determination of the quantity of smoke 
particulates inhaled and/or retained by the exposed animal. The in- 
strumentation package uses a smoke-concentration sensor and a la- 
minar-flow meter. The light-emitting-diode - phototransistor aerosol 
sensor is mounted at the entrance to the animal’s tracheal cannula 
and relates backscattered infrared light to smoke concentration in 
the cannula. Response of the sensor is linear over a wide range of 
aerosol concentrations (10 g/liter to 100 mg/liter). Inhaled flow is 
measured at the inspiration valve of the smoke-exposure system. 
This configuration permits visualization and quantitation of animal 
breathing patterns during smoke exposure. Amplified signals are 
multiplied electronically so that smoke registers as being inhaled 
only when it is drawn into the cannula. 


8253 (CONF-791002—, pp 87-102) Distribution and re- 
tention of Beryllium in guinea after administration of a 
BeCk aerosol. Hart, B.A.; Bic Bcd, PC, Whalen, M.C.; 
Hemenway, D. (Univ. of Vermont, Burlington). Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

Toxicity of soluble beryllium salts is well established, but 
little is known about their distribution after inhalation exposure. In 
a nose-only exposure facility, male Dunkin-Hartley guinea pigs 
were exposed for 55 min to a dried, deionized aerosol of 7BeCk 
generated from an aqueous solution by a collision jet nebulizer. The 
concentration with in the chamber was 230 yg Be/m* particles 
were in the respirable range. Distribution of 7Be was determined at 
0, 3, 48, and 336 hr postexposure. A whole-body counter and a 
gamma scintillation counter were used to quantitate 7Be. Approxi- 
mately 50% of the beryllium was deposited in the soft tissue, pre- 
dominantly in the lung and the gastrointestinal tract, with trace 
amounts in the liver, kidney, and trachea. Half of the animals had a 
beryllium concentration in the right lung which was twice that of 
the left; in others, the concentration was similar. Beryllium content 
in the lobes of the right lung was in the order of caudal > middle 
> cranial = accessory, whereas in the left lung beryllium was pre- 
dominantly localized in the cranial and caudal lobes. Significantly 
more beryllium was in the upper portion of the caudal lobes of 
both lungs and the middle lobe of the right. These relationships re- 
mained the same over the course of the experiment. By 48 hr, the 
whole-body beryllium burden was decreased by approximately 
40%; reduction in the beryllium content of the gastrointestinal tract 
accounted for 70% of this decrease. This study indicates that in- 
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haled BeCk, is not uniformly deposited in the lung and that the gas- 
trointestinal tract plays a major role in its excretion. 


8254 (CONF-791002—, PP itr ee ae oe 
on tracheal mucus clearance. Wolff, R.K.; Henderson, R.F.; 
Dahl, AR: Felicetti, S.A.; os Oe Rt (Lovelace Biomedi- 
cal and Environmental Inst., Albuquerque, NM). Sep 1980. 
From 19. annual Hanford life sciences symposium; Richland, 
WA. ia dae . 
of eight rats were exposed to concentrations of 1, 10, 
oc Nib aatatdt ne ath abe hs Ghe 1 9 2 De 
m? for 0.5 hr. Particle size was 0.4- to 0.8-4m mass median aerody- 
namic diameter. Tracheal mucus clearance measurements were 
made serially in the same rats 1 week prior to exposure and then 1 
day, 1 week, and 3 weeks after . Rats were anesthetized 
with 5% halothane to a level sufficient to allow oral intubation. A 
Soe Se eens een? Be oe ee oe ee, 
albumin was deposited in the distal trachea. Rats 
were then placed in plastic restraining tubes and allowed to regain 
consciousness. Profile scans of activity were obtained in the awake 
state with a slit-collimated Nal detector 0.5, 2, 4, 6, 8, 10, 15, 20, 
30, 40, 50, and 60 min after initial instillation. For the 6-hr expo- 
sures, significant increases in clearance were seen at 1 and 3 weeks 
for 100 mg/m’, at 1 day for 10 mg/m*, and at 3 weeks for 1 mg/m* 
(P < 0.05). Increases in clearance generally correlated with in- 
creased mucus production as measured by sialic acid levels in 
lavage fluid. The 0.5-hr exposures also resulted in dose-related 
icreases in clearance. Depressed mucociliary clearance was not ob- 
served in rats as it has been in dogs or humans. Data from this lab- 
oratory for dogs and from others for humans have shown depressed 
clearance at 1 mg/m* HaSOQ, and below. 


8255 (CONF-791002—, pp 134-148) Pathogenesis of 
oxidant-induced disease in reference to respiratory 
clearance of radiolabeled particulates. Creasia, D.A. (Oak 
Ridge National Lab., TN). Sep 1980. 


From 19. annual Hanford life sciences symposium; Richland, 
WA SS 
potential hazard from inhalation of noxious airborne 
cesledies Gated teteat te adit oan thoes tle 
ity of the material, other important considerations are the pattern of 
deposition and the retention time in the respiratory tract. The resi- 
dence time of any material deposited in the respiratory tract is gov- 
erned in part by the respiratory clearance mechanism which studies 
have shown can be upset by various noxious agents, including air 
pollutants. Some air pollutants produce prolonged impairment of 
respiratory clearance, whereas others cause only a transient impair- 
ment. Prolonged impairment of respiratory clearance is usually as- 
sociated with induction of permanent damage to respiratory-tract 
tissue. Oxidant air pollutants (e.g., NO2, Os), however, are known 
to induce a tolerance to their edematogenic effects in the respira- 
tory tract, and, depending on the mode of exposure, they may also 


effect on the rate of respiratory clearance of inhaled Cr2Os parti- 


(CONF-791002—, pp 149-161) Two Two-phase deep- 


clearance in man. Bohning, S.H.; Lee, 
H.D.; Atkins, H.L. (Brookhaven National ahs Upton, 
NY). Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

For toxicological as well as physiological considerations, it is 
important to determine whether the long-term clearance of particles 


highly sensitive whole-body counter was used to measure the long- 
term retention of inhaled particles in man. After inhalation of < 0.4 
mg of biologically inert 3.6 +- 1.6-~m-diameter polystyrene parti- 
cles tagged with 4.9 wCi of the pure gamma-emitting isotope *Sr, 
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lung retention was monitored in eight volunteers for periods rang- 
ing from 197 to 399 days. Their pulmonary-function values fell 
within normal limits, and they reported no symptoms of lung dis- 
ease. Four of the individuals had never smoked, and four had not 
smoked for a minimum of 5 years. Single exponential representation 
half-times for the long-term retention were comparable between the 
two groups and were combined to give a mean half-time of 197 +- 
32 days. 


8257 (CONF-791002—, pp 177-192) Dosimetry and dis- 
tribution of whole cigarette smoke parti 
ma- 


ity machine 
(Walton). Henry, C.J. (Microbiological Associates, Bethes- 
da, MD); Whitmire, C.E.; Lopez, A.; Dansie, D.R.; Avery, 
M.D.; Caton, J.E.; Stokely, J.R.; Holmberg, RW. Guerin, 
M.R.:Kouri, R.E. Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

The disposition and the internal distribution of total particu- 
late matter (TPM) of cigarette smoke were examined under condi- 
tions of high TPM deposition in the lungs of mice. Two different 
smoke-exposure systems were used. The smoke-exposure machine 
(SEM ID) is a large-capacity (480 mice) dynamic system in which 
smoke is routed through the animal containment unit as a continu- 
ously flowing stream. Mice are restrained about the neck in stock- 
type holders for nose-only exposure. The Walton Horizontal Smok- 
ing Machine (Walton) is a smail-capacity (12 to 20 mice) static 
system where the smoke is introduced into exposure chambers into 
which mice (restrained in either stock-type holders or whole-body 
tubes) respire directly. Both machines were operated under stand- 
ardized conditions for puff duration (2 sec), average puff volume 
(35 Mml), puff frequency (once per minute), and butt length of 
cigarette (23 mm). A radioactive tracer (**C-labeled dotriacontane) 
was used to quantitate the depositon of TPM in tissues of the 
mouse after exposure to smoke. 


8258 (CONF-791002—, pp 256-265) Flow-cytometric 
analysis of respiratory-tract cells exposed to oil-shale and 
silica particulates. Steinkamp, J.A.; Wilson, J.S. (Los 
Alamos Scientific Lab., NM). Sep 1 980. 

From 19. annual Hanford life sciences symposium; Richland, 


WA, USA (22 Oct 1979). 
Flow-cytometric techniques were used to measure cytologi- 


cal and biochemical damage to respiratory tract cells in animals ex- 
posed to particulates. Hamsters were exposed to raw and spent oil- 
shale particulates and silica by intratracheal instillation. Exfoliated 
lung cells were obtained by sacrificing the animals and lavaging the 
respiratory tract posterior to the trachea with saline. Cell samples 
were fixed in ethanol and stained with mithramycin for fluores- 
cence analysis of DNA content. DNA content distributions from 
hamsters exposed to spent oil-shale and silica particulates showed 
abnormal time-related changes. Cell counts and total numbers of 
macrophages, leukocytes, and epithelial cells in the lavage fluid also 
showed marked changes related to time after exposure. 


8259 (CONF-791002—, pp 266-278) Effects of metallic 


ions on cellular and subcellular 
crophages. Castranova, V. (National Inst. for Occupational 
Safety and Health, Morgantown, WV); Reasor, M.J.; Miles, 
P.R. Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, _ (22 Oct 1979). 

In this investigation data concerning the toxicity of metallic 
ions (Cd**, Hg**, Ni, Pb**, Al**, Cr**, and Fe**) to cellular and 
subcellular properties of rat alveolar macrophages are presented. 
Although all the metals tested show toxicity, Hg* is by far the 
most potent inhibitor of cellular function. Of the parameters stud- 

chemiluminescence and oxygen consumption are the most sus- 
ceptible to in vitro exposure to metallic ions, i.e., EDso values for 
inhibition range from 10~* to 10-*M. Hexose monophosphate shunt 
activity and phagocytotic rate display moderate sensitivity, whereas 
membrane integrity and most lysosomal enzymes seem resistant to 
high concentrations of metals (10~* to 10~?M). It is concluded that 
future studies concerning metal toxicity to alveolar macrophages 
should use the most-sensitive assays, i.e., chemil rence and 
oxygen consumption. 


properties of rat alveolar ma- 
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8260 (CONF-791002—, pp 279-288) Effect of reaeroso- 
lized fly ash from an pressure fluidized-bed com- 
bustor on murine alveolar macrophage function. Brennan, 
P.C.; Kirchner, F.R.; Norris, W.P. (Argonne National Lab., 
IL). Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
wa, Oe 

1 mice were to reaerosolized fly ash. 

the Gy sth Sou attains Os te tt te ee 
pressure fluidized-bed coal combustor and reaerosolized from a 
liquid nitrogen suspension. In a series of experiments of short dura- 
tion (30 to 36 hr; 6 hr/day for 5 to 6 days), the fly ash was a com- 
posite of both start-up and steady-state material. In one experiment 
of longer duration (100 hr; 6 hr/day over a 4-week period), the fly 
ash used consisted of material from only steady-state operation of 
the combustor. Mice to reaerosolized fly ash in the short 
experiments showed a twofold to fourfold increase in the number 
of alveolar macrophages 4 days after exposure, and these macro- 
phages, when examined by light microscopy were full of engulfed 
particles. In in vitro tests 4 to 26 days after the exposure, macro- 
phages from exposed mice were unable to kill a challenge dose of 
Staphylococcus aureus as effectively as those from control mice. 
Macrophages from mice exposed for 100 hr to fly ash collected 
during steady-state operation were similarly full of engulfed parti- 
cles when examined 4 days after exposure. The ability of these ma- 
crophages to kill S. aureus, however, was unimpaired at this time 
and at 6 months after exposure. 


(CONF-791002—, pp 289-297) Membrane protein 
changes in rabbit alveolar macrophages induced 


(Battelle Columbus Labs., OH). Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

Rabbit alveolar macrophages obtained by lung lavage were 
exposed to two sets of fly-ash particulates. One sample set had pre- 
viously demonstrated biological activity in terms of DNA interac- 
tion and alterations in membrane proteins in C3H10T1/2 fibrob- 
lasts. The other set did not cause any measurable interactions. Ma- 
crophages exposed to the inactive fly-ash sample and latex polysty- 
rene beads did not exhibit any membrane protein alterations. How- 
ever, macrophages which ingested the active fly-ash particulates ex- 
hibited altered membrane protein profiles that could cause alter- 
ation in various interrelated macrophage mediated functions. 


8262 (CONF-791002—, pp 298-310) Macrophage toxi- 
cology of inhaled coal fly ash and silica. Fisher, G.L. (Univ. 
of California, Davis); Wilson, F.D.; Graham, R.; Hayes, 
T.L.; McNeill, K.L.; Prentice, B.A.; Raabe, O.G.; Whaley, 
C.B. Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

For an assessment of the potential biological effects of inha- 
lation of coal combustion by-products, mice were exposed to labo- 
ratory-generated aerosols of redispersed, size-fractionated stack-col- 
lected coal fly ash. This fine fraction of fly ash was chosen for 
study because of the relatively large proportion of respirable parti- 
cles. The effects of inhaled fly ash at 200 yg/liter for 100 min were 
compared with the effects of inhalation of a similar concentration 
of silica aerosols. At 2, 6, and 15 days postexposure, CS7BL/6 mice 
were sacrificed to evaluate macrophage function and viability, pul- 
monary pathology, and hematopoietic stem-cell kinetics. Pulmonary 
alveolar macrophage (PAM) viability, adherence, and or 
indexes were evaluated in vitro in culture medium containing 20% 
fetal calf serum. Studies were also done to determine the effects of 
fly ash and silica on alveolar macrophage progenitors by using a 
semisolid culture system that allows for the growth of alveolar ma- 
crophage colonies in vitro. 


(CONF-791002—, pp 311-324) Effects of metallic 
nickel dust on rabbit lungs. hime, A.; Camner, P. (Kar- 
olinska Inst., Stockholm, Sweden). Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 


WA, us (22 Oct 1979). 
e effects were investigated of metallic nickel dust on the 


PRR... pear at and the alveolar epithelium in rabbits ex- 
posed 1, 3, and 6 months (5 days/week, 6 hr/day) by inhalation of 
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respirable concentrations of 0.2 to 1 mg/m*. Macrophages from 
rabbits exposed 4 weeks showed an increased size variability, an in- 
creased in vitro phagocytic activity, and a cell surface rich in mi- 
crovilli and long protrusions. Both the macrophages and the lung 
lavage fluid contained lamellar bodies rich in phospholipids. Expo- 
sure to iron, cobalt, and chromium dusts in about the same concen- 
trations did not produce the same effects. Morphometrical meas- 
urements of the alveolar type II cells gave a two-fold increase in 
the volume density. No significant increase in the volume density of 
lamellar bodies in the type II cells was observed. Macrophages 
from the rabbits exposed for 3 months varied even more in cell size 
and were engorged with lamellar bodies. Many macrophages (about 
60%) had smooth contours, but some were covered with short mi- 
crovilli. Macrophages with active cell surface, similar to those seen 
in the animals exposed for 4 weeks, were also seen. 


8264 (CONF-791002—, pp 338-356) Pulmonary toxicity 
of a liquefaction distillate product. Haschek, W.M.; 
Boling, M.E.; Guerin, M.R.; Witschi, H.P. (Oak Ridge Na- 
tional Lab., TN). Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

The pulmonary toxicity of coal-derived liquids is under 
study to obtain baseline information in preparation for later site-spe- 
cific assessments. Results on a sample from the ZnCk hydrocrack- 
ing process are presented as an example. We obtained data on its 
distribution and persistence in the lung as well as the tissue reaction 
elicited. We also examined the individual chemical fractions of the 
sample to determine which was responsible for pulmonary toxicity. 
Fifty microliters of the distillate or fraction was administered intra- 
tracheally to adult male specific-pathogen-free Fischer rats, which 
were then killed at varying time points, ranging from 1 to 60 days 
after administration. Enzyme analysis of pulmonary lavage fluid, 
{H]thymidine incorporation into pulmonary DNA, autoradio- 
graphy, and light and fluorescence microscopy were performed. 


8265 (CONF-791002—, pp 357-366) Influence of chron- 
ic inhalation exposure to nickel dust on accumulation of lung 
lipids. Bruce, M.C. (Rainbow Babies and Childrens Hospi- 
tal, Cleveland, OH); Camner, P.; Curstedt, T. Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

The effects on the lung of chronic inhalation exposure (3 and 
6 months) to low levels (1 mg/m*) of nickel dust were investigated 
in male rabbits. We found that exposure to nickel caused significant 
increases in lung weight, in lung lipid concentration, and in the 
amount of lipid in lung lavage. Although there was no further in- 
crease in lung weight from the 3- to the 6-month exposure period, 
there was a continued increase in the concentration of lung lipid 
and in the lipid content of the lung wash. Although there were 
small increases in the amounts of cholesterol and triglycerides in 
the lung and in the lavage of the nickel-exposed animals, the major 
increase was in the phospholipid fraction. Data from these and 
other experiments in our laboratory suggest that an increase in syn- 
thesis is responsible, at least in part, for this increased concentration 
of phospholipids in the lungs of nickel-exposed rabbits. The ob- 
served accumulation of lipids in the lung is similar to that seen in 
the human disease, alveolar lipoproteinosis (ALP), the etiology of 
which is unknown. Others have suggested that exposure to noxious 
fumes and dusts plays a role in the development of the disease. Our 
data indicate that exposure to nickel dust results in a syndrome that 
closely resembles ALP. 


8266 (CONF-791002—, pp 367-377) Pulmonary effects 
of inhaled sulfuric acid aerosols in guinea pigs. Silbaugh, 
S.A.; Wolff, R.K.; Mauderly, J.L.; Johnson, W.K. (Love- 
lace Biomedical and Environmental Research Inst., Albu- 
querque, NM). Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

Sulfuric acid aerosols, produced as by-products of fossil-fuel 
combustion, may adversely affect human health. This paper reviews 
three of a series of studies in guinea pigs exposed for 1 to 8 hr to 
sulfuric acid concentrations ranging from approximately 1 to 110 
mg/m*. Four respiratory responses were observed as follows: (1) 
measurements of tidal volume, breathing frequency, minute volume, 
inspiratory and expiratory airflow, transpulmonary pressure, dy- 
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namic compliance, and total pulmonary resistance suggested that 
the guinea pig reacts with an essentially all-or-none pulmonary 
function response when exposed to sulfuric acid. This appeared to 
be an airway constrictive response mediated by the parasympathet- 
ic nervous system and was graded in the sense that a greater 
number of animal's responded as concentration was increased. No 
pulmonary function changes were detected in nonresponsive ani- 
mals; (2) sulfuric acid particle size had a major influence on its 
acute lethal effects; particles of 0.8-m mass median aerodynamic 
diameter were far more toxic than 0.4-~m particles; (3) the guinea 
pig strain and/or pulmonary pathogens appeared to affect an ani- 
mals responsiveness; (4) brief exposure to a gradually increased sul- 
furic acid concentration protected guinea pigs from the dyspnea- 
producing effects of inhaled sulfuric acid aerosols. 


8267 PP ay on ng pp 378-391) Use of pulmonary 
lavage fluid in screening for early indicators of lung injury. 
Henderson, R.F.; Rebar, A.H.; DeNicola, D.B.; Henderson, 

j "Biomedical and Environmental Research 


WA, USA (22 Oct 1979). 

Analysis of lung airway fluids can be used to detect acute 
injury in the lung in the same manner that blood and urine analyses 
are used to detect injury in other body organs. We have observed 
different lavage fluid profiles with different injury models. In dif- 
fuse lung injury caused by inhaled CdCle, both biochemical and cy- 

tologic parameters indicative of injury were increased within 1 day 
of the exposure. In a multifocal, terminal bronchiolitis from NOs: in- 
halation, the cellular response was observed first, followed by the 
biochemical response. In upper airway damage from the inhalation 
of H2SO, mist, only the amount of sialic acid in the airways was 
increased. In animals exposed to CrCls, in which no histopathologic 
evidence of injury was observed, only the acid phosphatase activity 
in the lavage fluid was elevated. Thus an increase in this enzyme 
alone is an indicator of only a mild irritant response in the deep 
lung. Lavage fluid screening for lung injury offers a rapid economi- 
cal means of identifying those substances that have the greatest po- 
tential for producing pulmonary damage. 


8268 (CONF-791002—, pp 420-430) Changes in the res- 
piratory physiology of rats exposed to different phases of 
cigarette smoke. Coggins, C.R.E. (Battelle-Geneva Research 
Centres, Geneva, Switzerland). Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

smoke consists of particulate matter, defined as 

that fraction retained by a glass-fiber filter disk, and vapor phase, 
the fraction which passes through such a filter. Knowledge of the 
comparative effects of the two phases on respiratory physiology 
would be helpful in identifying the specific components of smoke 
responsible for inducing changes. The work described here was 
carried out to obtain such information, by using in vivo and in vitro 
techniques. Rats were exposed in Battelle Mk III inhalation ma- 
chines to smoke from commercially available flue-cured cigarettes. 
One group received a 4% dilution of whole smoke in air, and a 
second group was exposed to the same concentration of smoke 
which had been passed through a glass-fiber filter. rp del 
animals was sham-exposed. Animals were exposed for 1 hr/day, 5 
days/week for a total of 4, 8 or 12 weeks. in vivo respiratory physi- 
ology measurements were made just before sacrifice; quasi-static 
pressure - volume hysteresis loops were made on excised lungs. Re- 
sults obtained from smoke-exposed animals showed pronounced in- 
creases over controls in terms of lung compliance and residual 
volume. Similar effects were observed in animals exposed to whole 
smoke and in those exposed to vapor phase alone, which implies 
independence of the changes from inhaled particulates. 


8269 (CONF-791002—, pp 431-452) Interlaboratory 
comparison of mutagenesis testing of coal fly ash derived 
from different coal conversion technologies. isp, C. (Univ. 
of California, Davis); Hobbs, C.; Clark, R ubitschek, 
H.E. Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

Fly-ash samples from three different coal conversion tech- 
nologies were exchanged between the Argonne National Labora- 
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tory, the Inhalation Toxicology Research Institute, and the Labora- 
tory for Energy-Related Health Research for mutagenesis testing. 
Results of the Ames plate incorporation test were similar to those 
previously reported by all three laboratories. Differences that were 
found were due in part to differences in methods of solvent extrac- 
tion and Ames test sensitivity. 


8270 (CONF-791002—, pp 453-465) Comparative muta- 
genic activity of organics from combustion sources. Claxton, 
L.; Huisingh, J.L. (Environmental ares Agency, Re- 
search Triangle Park, NC). Sep 198 

From 19. annual Hanford life + symposium; Richland, 
WA, USA (22 Oct 1979). 

Particles emitted from many combustion sources are consid- 
ered to be potentially carcinogenic owing to the polycyclic hydro- 
carbons associated with the particle surface. The objective of this 
study was to determine the relative mutagenic activity of these or- 
ganics in a microbial mutagenesis bioassay. Additional studies are in 
progress to determine the relative biological activity of these organ- 
ics in both in vitro and in vivo mutagenesis and carcinogenesis 
bioassays. The sources of particles used were a diesel vehicle, a gas- 
oline catalyst vehicle, cigarette-smoke condensate, asphalt roofing 
tar, and a residential heater. After the particles were collected from 
a combustion source, the dichloromethane-extractible organics were 
assayed in the Ames Salmonella typhimurium/microsome plate in- 
corporation assay. The assay was performed at a minimum of five 
doses with and without microsomal activation in five tester strains. 
All these extracts had activity at doses within the same order of 
magnitude; diesel organics, however, clearly demonstrated a more 
pronounced response. A comparison of the diesel-engine sample in 
the TA-98 strain and the TA-98-FR1, nitroreductase-deficient strain 
suggests that a portion of the activity is due to inactive nitro com- 
pounds that are reduced to an active form by bacterial enzymes. In 
summary, this study demonstrates the methods by which bacterial 
mutation systems can be used to provide relative potency compari- 
sons as well as qualitative comparisons for the evaluation of com- 
plex mixtures. 


8271 (CONF-791002—, pp 486-497) Studies on in vitro 
dose-response characteristics of trace elements (Zn, Se) on 
lymphohematopoietic progenitors using semisolid culture sys- 
tems. Wilson, F.D.; Fisher, G.L.; Concoby, B.A. (Univ. of 
California, Davis). Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

Previous studies of the physical and chemical properties of 
coal fly ash have clearly indicated that enhanced concentrations of 
many potentially toxic trace elements are associated with the finest, 
most respirable size fractions of coal fly ash. Because upon inhala- 
tion the surface of the fly-ash particle is directly in contact with the 
biological system, high local concentrations of surface-related trace 
elements can be expected. Techniques allowing for the cloning of 
lymphohematopoietic stem and progenitor cells have been utilized 
extensively for studies on radiation effects and have been adapted 
for studies with fossil-fuel combustion products. The results of in 
vitro dose-response studies for zinc and selenium on murine spleen 
B-lymphocyte progenitors and bone-marrow granulocyte-monocyte 
progenitors are presented; techniques for studies on the effect of 
energy-related fossil-fuel combustion products on lymphohemato- 
poiesis are discussed. 


8272 (CONF-791002—, pp 522-535) Lifetime exposures 
of rats to cigarette tobacco smoke. Dalbey, W.E. (Oak Ridge 
National Lab., TN); Nettesheim, P.; Griesemer, R.; Caton, 
J.E.; Guerin, M.R. Sep 1980. 

From 19. annual Hanford life sciences symposium; Richland, 
WA, USA (22 Oct 1979). 

Specific-pathogen-free Fischer-344 rats were exposed by in- 
halation to cigarette tobacco smoke in a regimen considered to 
result in a maximal tolerated dose. Total pulmonary deposition of 
smoke particulates from a single cigarette was 0.25 mg in young 
rats. Rats were exposed to smoke from seven cigarettes per day for 
up to 2.5 years at which time 30% of the exposed rats remained 
alive. Mortality of smoke-exposed animals during exposure was not 
different from that of untreated and sham-exposed controls. Of the 
exposed animals 9% had tumors in the respiratory tract (one nasal 
adenocarcinoma, one nasal squamous-cell carcinoma, and in the 
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lung, five adenomas, two alveologenic carcinomas, and one squa- 
mous carcinoma in seven out of 80 animals) as opposed to only 1% 
tumor incidence among the control animals (i.e., a single alveolo- 
genic carcinoma in 93 animals). Smoke exposure did not change the 
total percent of animals with at least one tumor at some site in the 
body. However, relative to controls, exposed rats had significantly 
fewer tumors in the hypophysis, hematopoietic-lymphoid system, 
uterus, and ovary and an increased number of tumors in the dermis 

in addition to the tract. Several nonneoplastic changes 
were observed throughout the respiratory tract. Hyperplastic and 
metaplastic areas were seen in the epithelium of the nasal turbin- 
ates, larynx, and trachea of exposed animals at death. 


8273 (DOE/EV/10270—1) Marrow-tumor interactions: 
the role of the bone marrow in controlling chemically induced 
tumors. Rosse, C. (Washington Univ., Seattle (USA). Dept. 
of rg Structure). 1980. Contract AT06-79EV 10270. 
5p. NTIS, PC A02/MF AO1. 

This report summarizes work done to evaluate the role of 
the bone marrow in tumor growth regulation. Work done with the 
MCA tumor showed that several subclasses of mononuclear bone 
marrow cells (e.g. natural regulatory cell, NRC) play a major role 
in the regulation of tumor growth. Experiments with the spontane- 
ous CE mammary carcinoma system illustrate that a rapid growth 
of certain neoplasms may be due to the fact that through some as 
yet undefined mechanism the tumor eliminates mononuclear cells in 
the bone marrow of the host and stops their production. (KRM) 


8274 (DOE/HHS/EPA—05) Health effects of coal 
technologies: research needs. (Mitre Corp., McLean, VA 
(USA). METREK Div.). 1980. Contract ACOI- 
79EV 10018. 212p. (MTR—79W15902). NTIS, PC A10/MF 
AOl. 

In this 1977 Environmental Message, President Carter direct- 
ed the establishment of a joint program to identify the health and 
environmental problems associated with advanced energy technol- 
Ogies and to review the adequacy of present research programs. In 
response to the President's directive, representatives of three agen- 
cies formed the Federal Interagency Committee on the Health and 
Environmental Effects of Energy Technologies. This report was 
prepared by the Health Effects Working Group on Coal Technol- 
ogies for the Committee. In this report, the major health-related 
problems associated with conventional coal mining, storage, trans- 
portation, and combustion, and with chemical coal cleaning, in situ 
gasification, fluidized bed combustion, magnetohydrodynamic com- 
bustion, cocombustion of coal-oil mixtures, and cocombustion of 
coal with municipal solid waste are identified. The report also con- 
tains recommended research required to address the identified prob- 
lems. 


8275 (LA—8654-MS) Biological effects of inhaled 
TiCL,/NH,OH reaction products in Sprague-Dawley rats and 
Syrian hamsters. Smith, D.M.; Pigg, C.J.; Archuleta, R.F. 
(Los Alamos Scientific Lab., NM (USA); Sandia National 
Labs., Albuquerque, NM (USA)). Dec 1980. Contract W- 
7405-ENG-36. 8p. NTIS, PC A02/MF AO1. 

Sprague-Dawley rats and Syrian hamsters were exposed for 
one hour to the reactant products of aerosolized TiCk and 
NH,OH. Groups of each specie and sex were then immediately 
anesthetized (Point I) or maintained for 30 days (Point II) and 
blood samples taken for complete blood counts (CBC’s) and clinical 
chemistry profiles (SMAC-20's). These animals were then sacrificed 
and complete autopsies were performed. There were no significant 
differences biologically in any of the CBC or SMAC-20’s profile 
values for the exposed versus control animal groups at either Point 
I or II. One of the 30 exposed male hamsters (3%) at Point II de- 
veloped multiple microgranulomas of the lung. 


8276 (ORNL/EIS—189) Proceedings of the workshop 
on subchronic toxicity testing. Page, N.; Sawhney, D.; Ryon, 
M.G. (Environmental Protection Agency, Washington, DC 
(USA). Office of er and Toxic Substances; Oak 
Ridge National Lab., TN (USA)). Nov 1980. Contract W- 
7405-ENG-26. 70p. (EPA—560/ 11-80-028). NTIS, PC A04/ 
MF AO1. 

Subchronic toxicity procedures are designed to determine 
the adverse effects that may occur with repeated exposure over a 
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part of the average life span of an experiment animal. The work- 
shop objectives included critically examining the subchronic study 
as it might be applied to general chemical testing programs and 
evaluating the effect of variations in study parameters on assess- 
ment potential; identifying the deficiencies in the existing scientific 
knowledge and recommending research to strengthen the testing 
program; and identifying the related scientific issues to be resolved 
in future workshops or experimental programs. 


8277 Covalently closed circular DNAs of murine type C 
retrovirus: depressed formation in cells treated with cyclohex- 
imide early after infection. Yang, W.K.; Yang, D.M.; Kig- 
gans, J.O. Jr. (Oak Ridge National Lab., TN). Contract W- 
7405-ENG-26. Journal of Virology (U.S); 36: No. 1, 181- 
188(Oct 1980). 

Formation of viral closed circular supercoiled DNA du- 
plexes and production of progeny virus were both inhibited in cul- 
tured mouse cells treated with cycloheximide in the first 4 h of type 
C retrovirus infection. With different doses of cycloheximide to 
cause different degrees of inhibition, the number of viral super- 
coiled DNA duplexes detected in the cells at 11 h showed an ap- 
parent correlation with the amount of progeny virus produced in 
the 12- to 22-h period of infection. These kinetic data suggest that a 
cycloheximide-sensitive metabolic process, probably early viral pro- 
tein synthesis, is required for retrovirus replication and supercoiled 
viral DNA formation in the cell. 


8278 Water chlorination: environmental impact and 
health effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cum- 
ming, R.B. (eds.). Contract W-7405-ENG-26. Ann Arbor, 
MI; Ann Arbor Science Publishers, Inc. (1980). 1182p. 
(CONF-7910138—). NTIS, PC A99/MF AO1. 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The papers dealt with the major facets of chlorination and 
its associated effects. Each has been abstracted and indexed individ- 
ually for ERA/EDB. (JGB) 


8279 Chlorination of drinking water: public health per- 
spectives. Greenberg, A.E. (California Dept. of Health Serv- 
ices, Berkeley). pp 3-10 of Water chlorination: environmen- 
tal impact and health effects. Volume 3. Jolley, R.L.; 
Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The benefits of chlorination are reviewed from a public 
health point of view so as to suggest a rational approach to the 
questions of benefits and risks. Chlorination of drinking water sup- 
plies has been practiced for at least 70 years. During that time, the 
incidence of waterborne intestinal diseases, particularly typhoid 
fever and cholera, has declined precipitously. Modern water treat- 
ment technology includes other unit processes that can reduce the 
number and frequency of occurrence of enteric pathogens, but dis- 
infection by means of chlorine has been an essential part of the 
public health protection process. Although chlorination has been 
found to be responsible for the production of potential carcinogens 
in water, its use should not be abandoned until or unless adequate 
substitutes, free from adverse side reactions, are available. Even 
then, chlorine should not be replaced until it has been shown that 
water treatment process manipulation is inadequate to minimize 
hazards due to carcinogens. 


8280 Significance of wastewater disinfection to health 
effects observed in swimmers. Levin, M.A. (Ervironmental 
Protection Agency, Washington, DC); Dufour, A.P.; Wat- 
kins, W.D. pp 11-27 of Water chlorination: environmental 
impact and health effects. Volume 3. Jolley, R.L.; Brungs, 
W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The history of water-associated outbreaks of disease is re- 
viewed, and water-associated epidemiological studies, both retro- 
spective and prospective, are discussed. The salient factors that 
should be examined before a decision to eliminate the disinfection 
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process at wastewater treatment plants is reached are threefold. 
The risk from swimming in polluted water should. be considered in 
the light of known evidence. The results obtained from outbreak 
surveys and from prospective epidemiological studies give a rather 
strong indication that adverse health effects can result if wastewater 
that has not been disinfected reaches a water resource, such as a 
bathing beach or shellfish-harvesting area. After determining that a 
risk exists, the next consideration should be to ascertain if there is a 
means of quantifying the cause of the health effect. The immediate 
cause of the risk to swimmers is polluted waters, but the ultimate 
source is the fecal waste of a large contributing population and the 
pathogens contained in those wastes. Although the data presented 
in this study cannot eliminate the disinfection dilemma, they can be 
used to initiate an intelligent approach to the problem of minimiz- 
ing risks to recreational water users as well as to those individuals 
who might be exposed to carcinogenic or toxic hazards created by 
the disinfection process. Although judicious design and placement 
of sewage treatment plant outfalls may eliminate the need for disin- 
fection in some cases, it is not likely that disinfection practices will 
be discontinued in the future. The evidence observed in the present 
epidemiological studies and in past outbreaks should soften the 
demand of those who believe that water-associated health hazards 
for swimmers do not exist and who propose an end to disinfection 
processes at wastewater treatment plants. (JGB) 


Protection Agency, Washington, DC). pp 55-61 of Water 
chlorination: environmental impact and health effects. 
Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, R.B. 
(50D) Ann Arbor, MI; Ann Arbor Science Publishers, Inc. 
80). 
From 3. conference of chlorination: environmental impact 
and nage effects; Colorado Springs, CO, USA (28 Oct 1979). 

Two chemicals, oe and chlorinated phenols, which 
result from the use of chlorine as a disinfectant and are also regis- 
tered pesticides, are discussed. Two chlorinated phenols, 2,4,5-trich- 
lorophenol (TCP) and pentachlorophenol (PCP) are undergoing 
risk-benefit analysis. Assessment of human exposure to chemicals 
can involve two very different types of analysis: prediction of expo- 
sure in the absence of any observed body burden and explanation of 
exposure when body burdens are found. Chlorinated hydrocarbons 
arising from water and sewage chlorination, apparently including 
even such volatile compounds as chloroform, fall into the latter cat- 
egory. The tasks confronting the exposure assessment in this case 
are to identify all sources and routes of exposure, and to assign the 
relative contribution of each source to the observed body burden. 
Chlorination appears to contribute a major portion of total human 
exposure in the case of chloroform, but probably a very minor con- 
tribution in the case of PCP. Current approaches to regulation of 
chemicals in the environment stress the inclusion of human expo- 
sure estimation in the risk-benefit analyses, rather than relying 
solely on adverse toxicological properties to drive the decision- 
making process. Those who prepare these exposure assessments are 
responsible for informing decision-makers not only of the best esti- 
mate of exposure, but also of how reliable or how widely variable 
that estimate is. (JGB) 


8282 Chemistry of the use of chlorine in water and food 

Christman, R.F. (Univ. of North Carolina, 
Chapel Hill). pp 305-314 of Water chlorination: environ- 
mental im re and health effects. Volume 3. Jolley, R.L.; 
Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The use of chlorine (as ch. NaOCl or ClO2) is extremely 
widespread in both the water and food processing industries be- 
cause of the extraordinary disinfection capabilities of HOCI. Thus a 
potential exists for a wide variety of channels of human exposure to 
chlorinated organic materials. Available literature pertinent to 
water and food processing practices is reviewed for the purpose of 
establishing, where possible, the major types of chemical products 
formed. It is pointed out that it is extremely hazardous to general- 
ize the scattered findings into a meaningful statement regarding the 
types of molecules that are important for human exposure studies. 
Even rough ideas regarding the mass balances of chlorine use in 





1113 / ERA VOL. 6, NO. 6 


various food processing applications are unavailable. Information is 
needed on the nature and amount of chlorinated food products con- 
sumed by various individuals, and the distribution of chlorine be- 
tween treatment, product and waste streams in the product oper- 
ation. Chemical identification of reaction products from aqueous 
chlorine with beef, pork, poultry and cake flour under realistic con- 
ditions of process operation is unreported. Limited chemical evi- 
dence suggests that chlorinated aromatic amino acids (chlorotyro- 
sine) and lipophilic materials (adding product of HOC! to linoleic 
acid) may be particularly important. Without the benefit of in- 
creased study, it is only possible to state that present data suggest 
an unknown magnitude of human ingestion of both chlorinated and 
nonchlorinated products of animal and plant protein, polysacchar- 
ides and other trace organic food substances. Apart from the toxi- 
cologic questions, there is an unresolved effect on nutrition for indi- 
viduals on certain diets. 


8283 Oxidation and destruction of microbial films. 
Characklis, W.G. (Montana State Univ., Bozeman); Trulear, 
M.G.; Stathopoulos, N.; Chang, L.C. pp 349-368 of Water 
chlorination: environmental impact and health effects. 
Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, R.B. 
coed Ann Arbor, MI; Ann Arbor Science Publishers, Inc. 
1 q 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The term fouling refers to the formation of inorganic and/or 
organic deposits on surfaces. Biological fouling, or biofouling, re- 
sults from the attachment and growth of microbial (microfouling) 
or macrobial (macrofouling) organisms. This study was directed at 
microfouling. Results indicate that contacting attached biofilms 
with chlorine results in detachment of biofilm, dissolution of at- 
tached and detached biofilm, and consumption of chlorine. Rate 
processes that contribute to the overall rate of chlorine consump- 
tion are proposed. (JGB) 


8284 Use of chlorination in the molluscan shellfish in- 
dustry. Blogoslawski, W.J. (National Marine Fisheries Serv- 
ice, Milford, CT). pp 487-500 of Water chlorination: envi- 
ronmental impact and health effects. Volume 3. Jolley, 
R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; 
Ann Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

A review is presented of the present and historic use of chlo- 
rine in the molluscan shellfish industry. Some reasons why chlorine, 
despite being one of the oldest oxidants known, has seen such limit- 
ed use as a seawater disinfectant in the molluscan shellfish industry 
are given. A summary of chlorine-seawater depuration methods and 
a description of the depuration stations that use or have used a 
chlorine-based seawater cleansing system are presented. This is fol- 
lowed by a brief account of chlorine-seawater chemistry and a 
review of some of the physiological responses of molluscs to chlor- 
inated seawater. 


8285 Physiological effects of chlorine-produced oxidants 
and uptake of chlorination by-products in the American 
oyster, Crassostrea virginica (gmelin). Scott, G.I. (Environ- 
mental Protection Agency, Johns Island, SC); ——_ 
D.P.; Crane, A.M.; McGlothlin, N.H.; Watabe, N. P 1- 
516 of Water chlorination: environmental impact aa ealth 
effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, 
R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Publishers, 
Inc. (1980). 

From 3. conference of chlorination: environmental impact 


and health effects; Colorado Springs, CO, USA (28 Oct 1979). 
The objectives of this study were to determine the lethal ef- 


fects of chronic chlorine-produced oxidants (CPO) exposure during 
the summer and examine the sublethal effects of seasonal chronic 
CPO exposure, including the potential uptake of CPO-produced 
bromoform (CHBrs) in adult American oysters. Results of the study 
indicate that oysters may be stressed in areas adjacent to chlorinat- 
ed effluent outfalls. Summer exposure of oysters to high concentra- 
tions of CPO (0.66 to 1.23 mg/l) proved very toxic, while expo- 
sures to lower concentrations (0.11 to 0.21 mg/l) were only slightly 
toxic. Exposure to CPO severely inhibited feeding, growth and re- 
productive potential, while significantly increasing tissue respiration 
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rates. Scanning electron microscopy of shell growth layers indicat- 
ed significant decalcification and production of a new growth layer, 
the MRL, in CPO-exposed and anaerobic control oysters. Probe 
analysis indicated this layer was composed primarily of organic 
matrix rather than calcium. Thus, the MRL may function in pre- 
venting direct contact of oyster tissues and CPO. Exposure of oys- 
ters to CPO resulted in the uptake of CHBrs, which was produced 
when seawater was chlorinated. A slight bioconcentration of 
CHBrs concentrations in oyster tissues was observed. Once accu- 
mulated, CHBrs was depurated within 48 hrs. 


8286 Multifactorial chlorine, AT and exposure duration 
studies of spring power plant operations on three estuarine in- 
vertebrates. Burton, D.T.; Hall, L.W. Jr.; Margrey, S.L. 
(Academy of Natural Sciences of Philadelphia, Benedict, 
MD). pp 547-556 of Water chlorination: environmental 
impact and health effects. Volume 3. Jolley, R.L.; Brungs, 
W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The objectives of this study were to determine the interac- 
tions of chlorine, AT and exposure duration on several estuarine in- 
vertebrates under conditions that simulate various once-through 
power plant entrainment and discharge conditions during spring op- 
erations. The study was initiated to provide more information on 
the possible adverse effects of temperate-zone power plant oper- 
ations which use chlorine in the spring to prevent fouling. Adult 
grass shrimp (Palaemonetes spp.), amphipods (Gammarus sp.) and 
juvenile blue crabs (Callinectes sapidus) were studied at 15°C be- 
cause they are important food chain organisms that are frequently 
entrained in estuarine power plants during spring operations. Each 
species exhibited a different response to the three test variables, 
which ranged from no effect for blue crabs to two-way interactions 
between total residual chlorine (TRC) and exposure duration for 
grass shrimp and TRC and AT for amphipods. Total residual chlo- 
rine was found to be the dominant cause of mortality in grass 
shrimp and amphipods. The effect of AT was marginal or nonexis- 
tent in the two species. Length of exposure to TRC was important 
for grass shrimp but not for amphipods. This study shows, in the 
cases where detrimental effects may occur to estuarine macrocrus- 
taceans from power plant operations during the spring, that TRC is 
the most important variable of the three test variables studied that 
should be considered in minimizing potential environmental impact. 


8287 Effects of chlorination on marine mussels. Kha- 
lanski, M. (Electricite de France, Chatou); Bordet, F. pp 
557-567 of Water chlorination: environmental impact and 
health effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cum- 
ming, R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Pub- 
lishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The following effects of seawater chlorination on mussels 
are discussed: mortality of mussels, reduction of settlement, detach- 
ment of settled larvae, pathological effects, reduction of filtration 
rate, and reduction of growth. The main criteria to be considered 
for the design of a chlorination process effective against mussel de- 
velopment are: biological characteristics of seawater, such as, phy- 
toplankton richness, which may be assessed by the chlorophyll-a 
content, and the organic food particles usable by bivalve molluscs; 
growth rate of local mussel populations, which is mainly deter- 
mined by food resources and water temperature; and, seawater 
chemical characteristics, which determine the kinetics of the lower- 
ing of the chlorine content during transit in the cooiing circuit. 
Ammonium concentration in water is one of the most important 
factors considered, together with organic matter content in soluble 
and particulate form. Based on these results, a general diagram is 
presented showing the quantities of chlorine required in relationship 
to the amount of trophic resources available in the marine environ- 
ment. It is clear that the most favorable conditions for the develop- 
ment of mussel populations are found in eutrophic waters heated by 
industrial effluents (e.g., the port of Dunkirk). Under such condi- 
tions, the effective process will also be the most expensive and will 
require the addition of 1 g chlorine per m* water drawn during the 
growth period of mussels (water supply temperature exceeding 10 
to 12°C). Inversely, in a marine environment poor in food, the pro- 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5603 Chemicals Metabolism And Toxicity 


tection of circuits can be ensured by the injection of about 0.4 g 
chlorine per m* during the same period. 


8288 Effects of chlorinated seawater on the blue crab, 
Callinectes sapidus. Laird, C.E. (Continental Shelf Asso- 
ciates, Inc., Jupiter, FL); Roberts, M.H. Jr. pp 569-579 of 
Water chlorination: environmental impact and health ef- 
fects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, 
R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Publishers, 
Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The limited information available on the physiological ef- 
fects of chlorine-produced oxidants (CPO) on crustaceans has im- 
plicated inhibition of respiration and osmoregulation as primary 
mechanisms of toxicity. The present study was designed to examine 
physiological effects of CPO on the blue crab, Callinectes sapidus 
Rathbun. Effects of CPO on the blue crab were assessed by deter- 
mination of acute toxicity, changes in serum constituents, and 
changes in respiration of whole crabs and excised gills. The 96-hr 
LCsos for male and female blue crabs were 0.84 and 0.86 mg Cl/I, 
respectively (i.e., virtually identical). Adult blue crabs are more tol- 
erant of CPO than other species, as reported in the literature. Res- 
piration rate (oxygen consumption) was not measurably affected by 
exposure to CPO for either short (several hours) or long (up to 4 
days) intervals even at CPO levels equal to considerably above the 
observed 96-hr LCso. Ventilation rates were not increased to com- 
pensate for decreased oxygen diffusion across gill membranes at 
any dose of CPO. All but one measure of blood serum constituents 
failed to indicate any effect of CPO exposures on osmotic balance 
control even at doses exceeding the 96-hr LCso. The sole exception 
was serum magnesium, which increased significantly in crabs ex- 
posed to CPO at 1.04 mg/1 (i.e., above the 96 hr LCgo). 


8289 Comparison of the toxicities of monochloramine 
and dichloramine to rainbow trout, Salmo gairdneri, under 
various time conditions. Thomas, P.; Bartos, J.M.; Brooks, 
A.S. (Univ. of Wisconsin, Milwaukee). pp 581-588 of Water 
chlorination: environmental impact and health effects. 
Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, R.B. 
ep) Ann Arbor, MI; Ann Arbor Science Publishers, Inc. 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

This study was undertaken to determine the specific toxicity 
of monochloramine and dichloramine under controlled chemical 
conditions. Trout exposed to dichloramine died more rapidly than 
those exposed to monochloramine. In all cases, a higher percentage 
of the final mortalities occurred during the exposure period with 
dichloramine than with monochloramine. Virtually all mortalities 
(> 99%) occurred within 24 hr of the exposure period for both 
mono- and dichloramine. The difference in the toxicities of mono- 
and dichloramine to rainbow trout is significant. Ongoing research 
in this laboratory indicates that dichloramine is only slightly less 
toxic than hypochlorous acid. Because of the difference in toxicity 
observed between mono- and dichloramine, it is felt that including 
monochloramine and dichloramine in the same category (i.e., chlor- 
amines or combined chlorine) in reporting toxicity data or in water 
quality monitoring should be avoided. Careful attention should be 
paid to the quality of the receiving waters (i.e., pH and ammonia 
concentration) in establishing safe effluent limitations. A safe level 
determined for waters where monochloramine is the predominant 
chloramine species may not be a safe level for other waters where 
dichloramine makes up a significant proportion of the chloramine 
fraction. 


8290 Biological monitoring of chlorine-induced ventila- 
tory changes in bluegill (Lepomis macrochirus). 
Miller, W.R. III (Virginia Polytechnic Inst. and State Univ., 
Blacksburg); Gruber, D.; Cairns, J. Jr.; Hendricks, A.C.; 
Hoehn, R.C. pp 589-597 of Water chlorination: environmen- 
tal impact and health effects. Volume 3. Jolley, R.L.; 
Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 
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A biological monitoring system was used to assess the effects 
of chlorinated water on fish respiration rates. During chlorine expo- 
sure, the ventilatory rates of 12 test fish were monitored over an 
8.75-hr period. Chlorine concentration in the exposed tanks was 
manipulated to provide a 1.25 hr-exposure period. Data were ana- 
lyzed statistically using the Kolmogorov-Smirnov two-sample test. 
The data analysis revealed that chlorine had a significant (0.01 
level) effect on fish ventilatory rates. The general response to chlo- 
rine was an initial decrease in ventilatory rate at lower concentra- 
tions followed by increases at higher levels of chlorine. To meet 
the specific mandates of such legislation as the Toxic Substances 
Control Act and the Clean Water Act, the presence of toxic sub- 
stances must be monitored adequately. The system described here 
has the potential for meeting these criteria. 


8291 Impact of chlorine on the species composition of 
marine phytoplankton. Sanders, J.G.; Ryther, J.H. (Woods 
Hole Oceanographic Inst., MA). pp 631-639 of Water chlor- 
ination: environmental impact and health effects. Volume 3. 
Jolley, R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann 
Arbor, MI; Ann r Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The impact of chronic, low-level chlorination on natural 
phytoplankton communities in large-scale cultures was studied in an 
attempt to determine whether the addition of such stress can cause 
significant changes in the species composition or succession of 
dominant species. The experiments suggest that low-level chlorina- 
tion can lead to significant shifts in the species composition of 
marine phytoplankton communities. These shifts are not easily gen- 

ized; a community's response depends on its composition at the 
time of stress. Genera (perhaps even individual species) that have 
similar morphologic and systematic characteristics exhibit different 
sensitivities to chlorine. However, it is suggested that chlorine has 
an impact similar to that demonstrated with other pollutants; a de- 
crease in the predominance of centric diatoms (with the exception 
of the resistant S. costatum) and subsequent success of pennate dia- 
toms and microflagellates. The very low concentrations of chlorine 
necessary to cause changes in species composition (0.05 to 0.15 mg/ 
1) in the large outdoor tanks suggest that even low levels of con- 
tinuous chlorination such as that associated with sewage effluent 
could have a significant impact on natural phytoplankton, especially 
in areas with restricted flow. Because of intermittent chlorination 
and the generally good flow characteristics of most receiving 
basins, the chronic input of low levels of chlorine in power plant 
discharge generally should not lead to important changes in species 
composition. However, several California plants exhibit chlorine 
concentrations in cooling waters that are above the levels tested 
here. In addition, recent workers have suggested that continuous 
chlorination should be considered; therefore, chlorinated power 
plant discharge may also have a significant impact in some in- 
stances. 


8292 Periphyton responses to chlorination and tempera- 
ture. Murray, S.A. (Tennessee Valley Authority, Muscle 
Shoals, AL). pp 641-648 of Water chlorination: environmen- 
tal impact and health effects. Volume 3. Jolley, R.L.; 
Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The objective of this study was to examine in-situ responses 
of periphytic community structure to chlorination and temperature 
at a freshwater power plant. The community structure was deter- 
mined by examining three responses: the trophic state, physiological 
state, and community composition. 


8293 Combined effects of disinfectants on bacteria and 
viruses. Kott, Y.; Vinokur, L.; Ben-Ari, H. (Technion-Israel 
Inst. of Tech., Haifa). pp 677-686 of Water chlorination: en- 
vironmental impact and health effects. Volume 3. Jolley, 
R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; 
Ann Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The recently established fact that chloroorganics are formed 
during use of chlorine as disinfectants for wastewater efflvert- * 
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potable water has motivated a search for alternative disinfectants. 
Also, recent observations of various bacteria in treated waters and 
the potential health hazard of virus survival in them has aroused 
interest in combined action of disinfectants. The synergistic effect 
of heat radiation indicates that the possibilities of simultaneous and 
sequential application of known disinfectants have not yet been suf- 
ficientiy explored. The present study showed that with Salmonella 
typhimurium in artificially polluted water, chlorine was more effec- 
tive as a disinfectant than ozone, especially when chlorine could be 
kept at longer contact times, which in the case of ozone necessi- 
tates continuous flow. In the experiments reported here the effec- 
tiveness of either disinfectant did not appear to be influenced by the 
source of nitrogen in water. Separate application of ozone and 
chlorine in a continuous flow system showed that fecal coliforms 
and Streptococcus fecalis are more sensitive to chlorine than to 
ozone, whereas the opposite is the case for poliovirus 1, for coli- 
phages found in natural wastewater, and for T2 and Ts coliphages 
introduced at high concentrations into secondary wastewater. The 
series carried out at two temperature levels tended to confirm these 
results. It was also observed that although simultaneous application 
of ozone and chlorine did not produce a true synergistic effect, 
there was higher kill of bacteria and viruses, and a combined effect 
may be an appropriate term. With respect to the relative merits of 
simultaneous and sequential application of chlorine and ozone, the 
former proved superior under the conditions of the study, but the 
advantage may be lost if it is applied to a full-scale plant. 


8294 Comparison of viral and bacterial indicators of dis- 
infection in wastewater with chlorine dioxide and chlorine. 
Berg, J.D.; Aieta, E.M.; Roberts, P.V. (Stanford Univ., 
CA). pp 711-722 of Water chlorination: environmental 
impact and health effects. Volume 3. Jolley, R.L.; Brungs, 
W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

Chlorine (Ch) has _ recently been under scrutiny as a 
wastewater disinfectant because of questionable viricidal effective- 
ness, the formation of a persistent toxic residual and the production 
of undesirable halogenated by-products. Chlorine dioxide (ClO2) is 
being considered as an alternative because it is a more powerful ox- 
idant than chlorine and it forms a minimal amount of halogenated 
compounds. Also, chlorine dioxide has been reported to be a much 
more effective viricide and bactericide than chlorine in both batch 
and field studies. However, little is known about the chemistry of 
chlorine dioxide or its reactivity with microorganisms in 
wastewater. As part of an engineering feasibility study, chlorine 
dioxide was compared to chlorine under a variety of experimental 
conditions. Several indicator organisms were evaluated, with a 
view toward the controversy over the validity of the coliform 
group as an adequate indicator of disinfection in wastewater using 
chlorine or chlorine dioxide. The necessity for disinfection of 
wastewater has also been questioned by several authors because the 
survival or aftergrowth of coliforms following chlorination has 
been observed in receiving waters. The aftergrowth phenomenon 
was studied for undisinfected, chlorine-treated and chlorine dioxide- 
treated effluents. 


8295 Preliminary investigation of the effect of chlorina- 
tion on virus viability in renovated water and sludge. Kraus, 
M.P. (Algal Research Center, Landenberg, PA). Pp 723- 3 
of Water chlorination: environmental impact and health ef- 
fects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, 
R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Publishers, 
Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The best economically feasible disinfection technology fails 
to rid sewage of its entire virus load. For over a decade, a surveil- 
lance of cyanophages in surface water of all types has been carried 
out. It has been clearly demonstrated that increases in numbers of 
cyanophages occur at sewage outfalls into streams, and that cyano- 
phage counts provide a reliable monitoring system for point sources 
of pollution by both raw and treated sewage. They can also be used 
to monitor sewage treatment facilities for virus removal. There is 
no evidence that cyanophages enter sewage systems by being casu- 
ally consumed in food or drinking water nor that they pass through 
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the gut unaltered merely to multiply on the algal population colo- 
nizing eutrophic waters. The presence of cyanophages in sewage is 
some function of the sewage itself. Chemical damage to cells is pro- 
duced by some interaction with normal pathways of cellular metab- 
olism. In this study, the assay system consists of virus hosts which 
are mutants along the metabolic pathways determining immunity or 
resistance to virus. A panel of genetically distinct hosts was used to 
obtain more information concerning alterations, interactions and re- 
combinations than could be obtained by the use of a single host. 
The data obtained to date, using cyanophage assay, show good 
agreement with the general trends indicated by enteric virus assay 
on tissue culture. It is well accepted that a myriad assembly of bac- 
terial and viral combinations can take place in the alimentary canal. 
The cyanophages we plaque are the result of similar alterations and 
do reflect those alterations which viruses undergo in the cells of the 
human body, in the flora of the gut, and which may continue in 
water renovation processes and in the receiving water. The scant 
information available from epidemiological studies invariably relates 
disease incidence to untreated rather than to conventionally treated 
sewage. 


Destruction of direct-acting mutagens in drinking 
waist by nucleophiles: implications for mutagen identification 
and mutagen elimination from drinking water. Cheh, A.M. 
(Univ. of “ee Navarre); Skochdopole, J.; Heilig, C.; 
Koski, P.M.; Cole, L. pp 803-815 of Water chlorination: en- 
vironmental .7e and health effects. Volume 3. Jolley, 
R.L.; Brungs, Cumming, R.B. (eds.). Ann Arbor, MI; 
Ann Arbor tar tieoen *Publishers” Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

This chapter describes how quantitative titration of direct- 
acting mutagens with nucleophiles in the Ames assay may be used 
as an aid in mutagen identification in drinking water. The mutagens 
in the drinking water are produced by chlorination, and their iden- 
tities are consistent with what is known about aqueous chlorination 
chemistry. The mutagens are direct acting (probably electrophiles), 
are possibly alkyl halides or epoxides, and are not aromatic nitro 
compounds. They are unusually potent (50% of the mutagens, as 
indicated by titration with nucleophiles). Thus, the mutagens are 
possibly bifunctional alkylating or intercalating plus alkylating 
agents. They are present in aggregate at the ppB level or less, and 
are at least 50% destroyed by sulfite dechlorination. The method 
presented for titration of unknown, direct-acting mutagens with nu- 
cleophiles yields estimates of their minimal potencies and their 
maximal concentrations. Nucleophiles may also be used to destroy 
the activity of direct-acting mutagens in drinking water. 


In vitro ata amy effect of N-chloropiperidine: 
induction of mitotic anomalies in Chinese hamster ovary cells. 
Bempong, M.A. (Norfolk State Univ., VA); Scully, F.E. Jr. 
pp 817-825 of Water chlorination: environmental impact and 

ealth effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cum- 
ming, R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Pub- 
pe Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

Since organic N-chloramines represent a significant propor- 
tion of the chlorination products of water disinfection, and since 
findings have shown that N-chloropiperidine (NCP) is mutagenic in 
Salmonella test strains, this investigation was performed to monitor 
mitotic events and chromosomal changes that occur in the presence 
of NCP in Chinese hamster ovary cells (CHO). The data indicate 
that NCP is a strong cytostatic and cytotoxic compound. This view 
is strengthened by the observation that immediately after NCP 
treatment CHO cells in culture proliferate less rapidly than control 
cells. From the data on dose- and time-response curves for cell sur- 
vival and growth, the suggestion is made that the reduced prolifera- 
tive capacity of NCP-treated CHO cells may be due to both exces- 
sive killing and to slowing of the cell cycle. N-chloropiperidine also 
interferes with normal chemical cytogenetic programming of CHO 
cells with the attendant production of anomalous chromosome sep- 
aration and nuclear distribution. The observed macro- and micronu- 
cleation could have originated from multipolar anaphases and frag- 
ments generated by NCP-treated cells respectively. Finally, NCP is 
a potent clastogen in CHO cells. Data show that NCP induces 
structural aberrations and that the frequency of each aberration 
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type is influenced by NCP concentration. The principal structural 


ed cells were characterized by centromeric exaggerations. 

8298 le ie 6 ee Se Se 
ic marine bioassays of halogenated organics. es 
McLean, C. (Coll. of Charleston, SC). pp 827-833 


Volume 3. Jolley, RL; Brunge W.A, Cumming. ees 
olume olley, rungs, 
eee. Ann Arbor, MI; Ann Arbor Science Publishers, Inc. 
19 

From 3. conference of chlorination: environmental impact 
and = effects; Colorado eas, SO, SSA CO, USA (28 Oct 1979). 

The cyprinodontid fish marmoratus is a synchronous 
hermaphrodite with internal self-fertilization. This natural mode of 
reproduction has resulted in isogenic lines (clones) of homozygous 
individuals. R. marmoratus therefore provides a unique opportunity 
to eliminate genetic variability as a source of experimental error. In 
addition, it is extremely hardy under laboratory conditions and 
large numbers may be cultured in a relatively small space. These 
investigations to date have involved long-term, full life-cycle expo- 
sure of R. marmoratus to the following chemicals: pentachloro- 
phenol, 2, 3, 4, 6-tetrachlorophenol, 2, 3, 5-trichlorophenol, bromo- 
form and dibutyl phthalate. As positive controls for tumorigenic re- 
sponse, also performed chronic are exposures with diethylnitrosa- 
mine and dimethylnitrosamine. Since data on most of these com- 
pounds are preliminary, only findings to date with 2, 3, 4, 6-tetrach- 
lorophenol will be presented and thereby hope to illustrate the 
value of R. marmoratus as a chronic bioassay animal. Tetrachloro- 
phenols are used as fungicides but also may comprise up to 12% of 
technical-grade pentachlorophenol which, in turn, is the second 
most heavily used biocide in the United States, with an annual pro- 
duction in excess of 52 million Ib. In the marine environment, these 
compounds are used in oil and gas exploration as biocides in driil- 
ing muds and well-completion fluids. 


marine exposed to mutagens 
gens. Maddock, M.B.; Kelly, J.J. (Coll. of Charleston, SC). 
pp 835-844 of Water chlorination: environmental impact and 
ealth effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cum- 
ming, R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Pub- 
lishers, Inc. (1980). 
From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA 7 Oct 1979). 


To develop a fish SCE assay that is applicable to test- 
ing of polluted waters as well as to in vitro and in vivo laboratory 
screening of chemicals, a number of freshwater and marine fish 
have been surveyed for a species with a suitable karyotype. This 
chapter reports both initial evaluation of the oyster toadfish, Op- 
sanus tau (Linnaeus), as a promising marine test organism and the 
results of SCE analysis following in vitro exposure of dividing 
toadfish leukocytes to the mutagen-carcinogen ethyl methanesul- 
phonate (EMS) and to bromoform. Potential applications of a toad- 
fish SCE assay to detect the effects of waterborne chemicals such 
as those arising from chlorination processes are discussed. 


8300 Mutagens in aquatic environments: water chlorina- 
tion and petroleum sources of polycyclic aromatics as major 
contributors. Payne, J.F. (Research and Resource Services, 
St. John’s, Newfoundland); Martins, I.; Fagan, D.; Rahim- 
tula, A. pp 845-850 of Water chlorination: environmental 
impact and health effects. Volume 3. Jolley, R.L.; Brungs, 
W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979 

It was previously sugges that used engine oil co id be a 
major source of mutagenic activity in urban and municipal 
wastewaters. Evidence is presented here to indicate a significant 
role for chlorine in mutagen production in marine as well as fresh 
wastewaters. Mutagenic activity was detected in methylene chlo- 
ride extracts of swimming pool waters, chlorinated sewage, St. 
John's Harbor and decomposing fish extracts. The chemistry of 
chlorine is different in salt- and freshwaters, but activity was found 
in extracts from both types. The residues were generally toxic; sur- 
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vivorship curves (not included) with fish and sewage extracts dem- 
onstrated 25 to 30% survival with 100 yl of extract. With the ex- 
ception of chlorinated herring water, activity was generally sub- 
stantially reduced in the presence of enzymatically active liver ex- 
tracts. Routine streaking of large numbers of colonies for His™ to 
His* conversion indicated reversion to prototophy and not the for- 
mation of large pinpoint colonies arising from toxic effects or ex- 
ogenous sources of histidine. None of the wastewater extracts as- 
sayed were active towards the TA1538 strain. 


8301 Mutagenicity of effluents from chlorine bleaching 
in the pulp and paper industry. Rannug, U. (Univ. = 
holm, Sweden). pp 851-863 of Water chlorination: en 

mental cre and health effects. Volume 3. Tolley, ‘RL: 
Brungs, Cumming, R.B. (eds.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental i 
ond REDD <a, Cele Sage, CS. USA (28 Oct 1979). 

A summary is presen the current knowledge concern- 
ing mutagenic effects of bleaching effluents, with special reference 
to work carried out in Sweden. Future aspects and possible health 
effects are also briefly discussed. The mutagenicity tests on concen- 
trates and ether extracts confirmed the mutagenic effects seen with 
untreated effluents and indicated that process samples other than 
the chlorination stage effluents contain mutagenic components. Mu- 
tagenicity was also detected in total effluents reaching the receiving 
water. 


8302 Mutagenic activity in pulp mill effluents. Douglas, 
G.R. (Dept. of National Health and Welfare, Ottawa, On- 
tario); Nestmann, E.R.; Brouzes, R.J.P. pp 865-880 of Water 
chlorination: environmental impact and health effects. 
Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, R.B. 
oe) Ann Arbor, MI; Ann Arbor Science Publishers, Inc. 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

An extensive investigation was undertaken to evaluate the 
mutagenicity of effluents and process streams from pulp and paper 
mills. A battery of mutagenicity tests was selected to minimize the 
possibility of any single test yielding false results. As a component 
of this battery, the Salmonella/microsome assay was chosen be- 
cause of its high sensitivity in the detection of His* reverse muta- 
tions. In addition to direct-acting mutagens, this test, with the in- 
corporation of rat liver homogenate (S9), detects mutagens requir- 
ing metabolic activation by mammalian mixed-function oxidases. 
Since heritable mutations can also occur by the mechanism of chro- 
mosome aberration, a test for chromosome aberrations in cultured 
Chinese hamster ovary (CHO) cells was part of the test battery. A 
test for unscheduled DNA synthesis (UDS) in cultured human di- 
ploid fibroblasts was also included, because UDS detects repair of 
lesions that have been induced in DNA. Although this test is not 
capable of detecting mutations per se, it is an indicator of events 
that are involved in mutagenic activity and serves as a complemen- 
tary test to the other two assays. A second study was undertaken to 
determine which specific chemicals of the many compounds that 
have been previously identified in pulp mill effluents possess muta- 
genic activity. Preliminary results using the Salmonella/microsome 
test on 58 compounds are reported. This study has identified three 
additional compounds in pulp mill effluents that are mutagenic: nea- 
bietic acid, tetrachloropropene and pentachloropropene. Other mu- 
tagens that have been found previously are benzyl chloride, bromo- 
p-cymene and dichloro-p-cymene, dichloromethane, 1,2-dichlor- 
oethane and 1,1,2,2-tetrachloroethane, and 1,1,1-trichloroethane. 


8303 Relationship of disinfection to qo mY in 
wastewater effluents. Cumming, R.B.; Lee, N.E.; Lewis, 
L.R.; Thompson, J.E.; Jolley, R.L. (oak Ridge ‘National 
Lab., TN). pp 881-898 ‘of Water chlorination: environmental 
impact and health effects. Volume 3. Jolley, R.L.; Brungs, 
W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1980). 
From 3. conference of chlorination: environmental impact 
and nee Leg Colorado Springs, CO, USA (28 =~ 1979). 
ts from nine wastewater treatment plants located in 
five PB or were studied both before and after disinfection. Each of 
these plants used one or more of the following disinfection tech- 
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niques: chlorination, ozonation or uv irradiation. Eight of the nine 
are secondary treatment plants and the other is a primary treatment 
facility. The nonvolatile organics were concentrated from these ef- 
fluents by lyophilization, and samples of these concentrates were 
chromatographically resolved into components by high-perform- 
ance liquid chromatography (HPLC). Whole concentrates or chro- 
fractions from some of these plants were tested for 
mutagenicity using several mutational assays involving enteric bac- 
teria. It is concluded that there is widespread occurrence of materi- 
als which are mutagenic to tester strains of enteric bacteria in 
wastewaters. Disinfection frequently, but not always, increases the 
mutagenicity probably by modifying some of the organics to com- 
pounds which are more mutagenic. Most of the mutagens are direct 
acting; there is a decrease in mutagenicity by the addition of S9. 
Both base-pair substitution mutagens and frame-shift mutagens 
occur in wastewaters, but the former are more frequent. For many 
of the materials present in wastewaters, strain TA1535 is more sen- 
sitive than strain TA100 in detecting BPS mutagens. Fractionation 
with HPLC frequently, but not always, increases the mutagenicity 
of a sample, which indicates extensive interactions between com- 
pounds in these complex mixtures. The data presented here, al- 
pe preliminary, indicate a potentially serious problem that must 
be considered in planning the disinfection needs for society in the 
future. 


Re Analytical procedures for fractionating nonvolatile 
from concentrates. 


mutagenic components water 
Tabor, M.W.; Loper, J.C.; Barone, K. (Univ. of Cincinnati 
Medical Center, OH). pp 899-912 of Water chlorination: en- 
vironmental impact and health effects. Volume 3. Jolley, 
R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; 
Ann Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and one effects; Colorado Springs, CO, USA (28 Oct 1979). 

A strategy for the determination of carcinogenicity of drink- 
ing water concentrates is presented, in which a primary biological 
screen for potential carcinogenic activity is used as a guide to frac- 
tionate and localize the active components. Then bioactive compo- 
nents are identified. An archival sample of carbon-chloroform-ex- 
tracted organics (CCEO) is subjected to hexane extraction, and 
thin-layer, as well as high-performance liquid chromatography. 
This procedure can provide mutagenic characterization of compo- 
nents, studies of synergistic effects, and chemical identification of 
bioactive components. (JGB) 


8305 Health effects in the chemical oxidation of pollut- 
ed waters. de Greef, E. (Netherlands National Inst. for 
Water Supply, Leidschendam); Morris, J.C.; van Kreijl, 
F.; Morra, C.F.H. pp 913-924 of Water chlorination: envi- 
ronmental impact and health effects. Volume 3. Jolley, 
R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; 

Ann Arbor Science Publishers, Inc. (1980). 
From 3. conference of chlorination: environmental impact 


and health effects; Colorado Springs, CO, USA (28 Oct 1979). 
Results of this brief series of experiments clearly indicate 
that treatment of a typical, stored polluted water with either chlo- 
rine or chlorine dioxide leads to the formation of substances with 
mutagenic properties. Moreover, this result has been obtained even 
though only a portion of the total organic matter is retained in the 
concentration process. Highly volatile substances such as the halo- 
methanes are lost, and highly polar ones may not be adsorbed; 
others that are strongly adsorbed may not be eluted. Consequently, 
ClO; does not offer a clear picture of a good alternative to aqueous 
chlorine. The mutagenicity developed by treatment with ClO, ap- 
pears not to be due to formation of chlorinated compounds. No in- 
crease in trihalomethanes or other highly volatile halogenated com- 
pounds was found after ClO, treatment. In addition, no increase 
was found in EOC! or in AOCI. Although ClO: can produce chlor- 
inated oxidation products under some aqueous conditions, there is 
no evidence for this in water treatment. The compounds that have 
been found as a result of treatment with ClO, are polar, oxygen- 
containing materials. Two of the identified substances are reported 
as oxidation products of the antioxidant food additives, 3,5-di-t- 
butyl-4-hydroxyanisole and dibutylhydroxytoluene. The latter com- 
pound has been identified in river water in the Netherlands on six 
separate occasions at concentrations near | g/l. In a general way 
these results emphasize the principle that, in the hygienic treatment 
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of water for domestic supply, it is desirable to make use of nonche- 
mical methods such as sand filtration and ground storage for pre- 
liminary disinfection and reduction of organic pollutants to the 
greatest extent possible and to employ chemical-oxidant disinfec- 
tants only in trace quantities as a final security measure. 


8306 Health effects of water reuse: a combination of 

toxicological and chemical methods for assessment. Baird, ze 

Gute, J.; Jacks, C.; Jenkins, R.; Neisess, L.; Scheybeler, B.; 

vo Sluis, R.; Yanko, W. (County Sanitation Districts of 
Los Angeles County, Whittier, CA). pp 925-935 of meer 

chlorination: environmental a, 

Volume 3. Jolley, R.L.; B 

{50 Ann Arbor, MI; Ann 

1980). 


From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, bye etn 1979). 

An experimental scheme is designed to facilitate the assess- 
ment of the toxicological potential of groundwater supplies in areas 
of reuse by groundwater recharge. An efficient method for extract- 
ing organic residues from large volumes of water for chemical and 
toxicity testing and screening is described. Data from chemical 
analysis by high-pressure liquid chromatography of organic residues 
and gas chromatography/mass spectroscopy/computer for target 
compound analysis are presented. Molecular characterization of 
mutagenic fractions is included. This combination of bioassay and 
chemical techniques offers the possibility of tracing mutagenic re- 
sponse and unknown mutagens through the reuse process and im- 
proves the chances of isolating and identifying a toxic molecular 
fraction from very complex mixtures. (DMC) 


8307 Overview of the use of short-term biological tests 
in the assessment of the health effects of water chlorination. 
ee J.C. (Univ. of Cincinnati Medical Center, OH). pp 
937-945 of Water chlorination: environmental im and 
health effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cum- 

MI; Ann Arbor Science Pub- 


ming, R.B. (eds.). Ann Arbor, 
lishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado ee ae CO, USA (28 Oct 1979). 


Chlorination has been remains the major water treate- 
ment for prevention of waterborne intestinal diseases. The purpose 
of this overview is to take note of the production by chlorination of 
mutagens and carcinogens in water and to consider short-term ap- 
proaches to the assessment of the possible long-term adverse health 
effects. The possible biological endpoints of concern are mutagene- 
sis, both in somatic and germinal tissue, carcinogenesis or cocarcin- 
ogenesis as the result of either waterborne initiators or promoters, 
and teratogenesis. Epidemiologic studies have suggested a relation- 
ship between waterborne pollutants and cancer and have been influ- 
ential in drawing attention to this possible health hazard. For possi- 
ble mutagenic or teratogenic effects of drinking water, the epidemi- 
ologic approach is not even available because necessary data on the 
expression of these effects in human populations is lacking. Experi- 
mental toxicology typically begins with isolation and possible iden- 
tification of a biologically active substance and proceeds toward a 
broad and detailed understanding of its dose-related effects in ap- 
propriate in vitro and in vivo systems. The approach that has been 
taken by most workers and which continues to appear appropriate 
is to attempt the separate characterization of volatiles and residue 
compounds. The volatiles represent ~ 10% by weight of carbon in 
the total organic compounds of drinking water, and have been 
shown by gas chromatographic analyses to include several hundred 
identified compounds. The strategy for such compounds is to 
follow identification by rigorous assessment based on accepted toxi- 
cological principles. For nonvolatile organics of drinking water, the 
goal of toxicological assessment is the same. This overview consid- 
ers the application of Salmonella mutagenesis testing for the initial 
assessment of bioactive components of water residue mixtures. 
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Pharmacokinetics and macromolecular effects of 

a in rats and mice: implications for 
risk estimation. Reitz, R.H.; Quast, J.F.; Stott, W.T.; Watan- 
abe, P.G.; Gehring, P.J. (Dow Chemical Co., idland, MI). 

p 983- 993 of Water chlorination: environmental impact and 
Pealth ¢ effects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cum- 
ming, R.B. (eds.). Ann Arbor, MI; ‘Ann Arbor Science Pub- 
lishing, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The risk estimation of the actual cancer risk to populations 
exposed to small concentrations of chloroform in drinking water 
may be overestimated. A great deal of data exist to support the 
contention that the toxic effects of chloroform, including carcino- 
genesis, are produced by a reactive metabolite generated in vivo. 
Comparison of the relative rates of metabolism in various species 
suggests that man should be less sensitive than laboratory rodents 
to any carcinogenic action of chloroform. Furthermore, the conten- 
tion that chloroform causes genetic lesions through direct interac- 
tion with DNA is not supported by the results of in vitro mutageni- 
city tests or by in vivo studies of chemical interaction with DNA. 
Instead, the tumors observed after chronic chloroform treatment, 
which occur spontaneously in the absence of chloroform treatement 
at a low rate, may be a consequence of chronic tissue regeneration. 
Therefore, use of the ultraconservative one-hit model cannot be jus- 
tified. Determination of a no-effect level for tissue damage, adjust- 
ment for the lower rate of metabolic activation in man, and provi- 
sion of reasonable uncertainty factors should define an acceptable 
concentration of chloroform in drinking water. 


Toxicology of compounds resulting form the use of 
chlorine in food processing. Cunningham, H.M. (Health and 


Welfare Canada, Ottawa, Ontario). pp 995-1005 of Water 
chlorination: environmental impact and health effects. 
Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, R.B. 
(eds.). Ann Arbor, MI; Ann Arbor Science Publishing, Inc. 


(1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

Chlorine gas added to cake flour results in chlorinated lipids 
and proteins, both of which reduced body weight gain and in- 
creased the size of the liver, kidney and heart of rats. Chlorination 
reduced the digestibility of lipids, particularly those that were more 
unsaturated. Once absorbed, chlorinated lipids are distributed 
throughout the body and deposited in adipose tissue, and their half- 
life is equivalent to that of unchlorinated lipids. Placental and mam- 
mary transfer of chlorinated fatty acids occurred, and a greater 
proportion was transferred by the mammary route. Treatment of 
meat, poultry and fish with chlorinated water may lead to the pro- 
duction of low levels of chlorinated lipids, but most of the end 
products are water soluble and do not appear in the final product. 
Small amounts of sodium hypochlorite may inadvertently be added 
to milk, but low levels seem to act as a growth stimulant and con- 
siderably larger amounts are required before growth is retarded. 


8310 Known and projected toxicology of chlorination 
by-products. Neal, R.A. (Vanderbilt Univ., Nashville, TN) 
pp 1007-1017 of Water chlorination: environmental impact 
and health effects. Volume 3. Jolley, R.L.; Brungs, WA; 
Cumming, R.B. (eds.). Ann Arbor, MI; Ann Arbor Science 
Publishing, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

Known or suspected carcinogenic chemicals and major halo- 
genated compounds resulting from chlorination which are found in 
finished drinking water are listed. The toxicity of these chlorination 
by-products is discussed. Several short-term assays of the potential 
carcinogenicity of these mixtures are described. Results from initi- 
ation-promotion studies in mice and mutagenesis screening in bacte- 
ria of organic concentrates of drinking water from several large 
cities are discussed. Studies on chronic toxicity tests are also de- 
scribed. (DMC) 
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8311 Epidemiological methods for determining human 
cancer risks from exposure to chlorination by-products. Pike, 
M.C. (Univ. of Southern California Medical School, Los 
Angeles). pp 1019-1028 of Water chlorination: environmen- 
tal impact and health effects. Volume 3. Jolley, R.L.; 
Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann 
Arbor Science Publishing, Inc. (1980). 

From 3. conference of chlorination: environmental impact 


and health paeden poe Rowe Nee er Springs, CO, USA (28 Oct 1979). 
methods are presented for determin- 


ing pa... ak 7 2 pe oa to chloroform. A method for calcu- 
lating the probability of developing cancer as function of age is de- 
scribed. Trends in cancer incidence at specific body sites is consid- 
ered. The type of relationship between agent and disease must be 
determined. Causal type relationships are discussed. Using experi- 
mental animal data to extrapolate a risk to man is also discussed. 
There is evidence that occurrence of neoplasms is a multistage 
process. A mathematical model is described to predict this multiple 
relatinship. A method for extrapolating effects from high doses to a 
low dose in a given strain of animals is included. (DMC) 


8312 Epidemiologic evidence for human cancer risk as- 
sociated with organics in drinking water. Shy, C.M.; Struba, 
R.J. (Univ. of North Carolina, Chapel Hill). pp 1029-1042 of 
Water chlorination: environmental impact and health ef- 
fects. Volume 3. Jolley, R.L.; Brungs, W.A.; Cumming, 
R.B. (eds.). Ann Arbor, MI; Ann Arbor Science Publishing, 
Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

The striking decreases in waterborne infectious diseases 
during this century underscore the importance and success of water 
treatment for public health in this country. However, it is becoming 
painfully evident that our drinking water has been and continues to 
be polluted with large numbers of manmade chemical contaminants. 
Although these include radionuclides, solid particulates and inor- 
ganic solutes, most of the concern in recent years has focused on 
the possibility that organic chemicals in water may play a role in 
the etiology of cancer. This concern results from the recognition of 
widespread pollution of our water supplies with variable amounts 
of organic chemicals, many of them carcinogens, and from a grow- 
ing body of epidemiologic evidence. In this paper, an overview is 
presented of this epidemiologic evidence together with an assess- 
ment of its place in the risk evaluation of waterborne organic car- 
cinogens. From the existing body of epidemiologic evidence, one 
would not conclude that the organic content of water supplied is a 
well-established risk factor for GI or UB cancers. The majority of 
evidence remains at the level of aggregate risk studies, in which in- 
dividual exposure is not directly linked with disease of individuals. 
The next phase of risk assessment requires a series of case-control 
studies, and these in turn require more specification of historical ex- 
posure to organics in water and identification of cancer sites to 
which the risk of exposure can be specifically related. From these 
studies, we are more likely to be able to state whether a causal 
chain truly exists, the nature of the water factor, and therefore 
what preventive steps might be taken to interrupt the chain. 


8313 Case-control study of cancer deaths in Illinois 
communities served by chlorinated or nonchlorinated water. 
Brenniman, G.R. (Univ. of Illinois at the Medical Center, 
Chicago); Vasilomanolakis-Lagos, J.; Amsel, J.; Namekata, 
T.; Wolff, A.H. pp 1043-1057 of Water chlorination: envi- 
ronmental impact and health effects. Volume 3. Jolley, 
R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; 
Ann Arbor Science Publishing, Inc. (1980). 

From 3. conference of chlorination: environmental impact 


and health effects; Colorado Springs, CO, USA (28 Oct 1979). 
Currently, there is no strong epidemiological evidence that 
chlorination of water supplies makes the drinking water carcinogen- 
ic. A case-control study conducted in upstate New York indicated 
an increased risk of gastrointestinal and urinary tract cancer among 
males and females living in areas with chlorinated drinking water as 
compared to areas with nonchlorinated drinking water supplies. 
This result, if confirmed, could have considerable impact on cur- 
rent water treatment practices. Our study is an attempt to replicate 
the findings of the New York study. A case-control study of gastro- 
intestinal and urinary tract cancer mortality in Illinois was conduct- 
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ed to determine whether an association existed with groundwater 
chlorination practices. Although some consistency in elevated rela- 
tive risks was found in female cancers of the gallbladder, large in- 
testine, and total gastrointestinal and urinary tract in chlorinated vs 
nonchlorinated groundwater areas, these associations are tenuous, 
particularly because, when the data were subclassified according to 
several control variables, there was no increase in the precision of 
these relative risks. In addition, non-SMSA (rural) nonchlorinating 
communities had a higher incidence of some site-specific cancers 
for males and females combined than did the chlorinating communi- 
ties. Since there are many confounding factors such as diet, smok- 
ing and occupation that were uncontrolled in this study, reports of 
excess deaths from site-specific cancers in chlorinated areas have to 
be considered carefully. From the results of this study, it can be 
concluded that chlorination of groundwater does not seem to be a 
major factor in the etiology of site-specific gastrointestinal and uri- 
nary tract cancers. 


8314 Relationship between serum chloroform level and 
drinking water source: an interim report. Pfaffenberger, C.D. 
(Univ. of Miami School of Medicine, FL); Cantor, K.P.; 
Peoples, A.J.; Enos, H.F. pp 1059-1074 of Water chlorina- 
tion: environmental impact and health effects. Volume 3. 
Jolley, R.L.; Brungs, W.A.; Cumming, R.B. (eds.). Ann 
Arbor, MI; Ann Arbor Science Publishing, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

Evidence presented here supports the idea that organically 
bound chlorine in finished drinking water contributes significantly 
to serum chloroform (CHCls). The types of molecular species that 
bind ingested chlorine are speculative. Serum-CHCls may simply 
represent the fraction of CHCl; from drinking water not yet metab- 
olized or excreted. Alternatively, CHCls in the blood may be the 
metabolic product of larger, more complex, nonvolatile molecules 
that account for 80 to 90% of the total organic carbon in finished 
drinking water. Another possibility is that free or loosely bound 
chlorine reacts in the body, leading to in vivo generation of chloro- 
form. These possibilities require further evaluation, and elucidation 
may help explain mechanisms of carcinogenicity of these com- 
pounds. Additional serum samples and personal information are 
being gathered from volunteers in the chlorinated water area of this 
study and from individuals living in the service area of a utility 
with much higher THM levels. This continued exploitation of a re- 
cently developed analytical method will contribute to the risk as- 
sessment of exposure to unintentional by-products of water chlorin- 
ation. 
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8315 (DOE/RA/10157—1) Design, construction and 
testing of a DC bioeffects test enclosure for small animals. 
Final report. Frazier, M.J.; Preache, M.M. (IIT Research 
Inst., Chicago, IL (USA)). Nov 1980. Contract FG0O1- 
78ET10157. 274p. NTIS, PC Al2/MF AOl1. 

This final report describes both the engineering development 
of a DC bioeffects test enclosure for small laboratory animals, and 
the biological protocol for the use of such enclosures in the testing 
of animals to determine possible biological effects of the environ- 
ment associated with HVDC transmission lines. The test enclosure 
which has been designed is a modular unit, which will house up to 
eight rat-sized animals in individual compartments. Multiple test en- 
closures can be used to test larger numbers of animals. A prototype 
test enclosure has been fabricated and tested to characterize its 
electrical performance characteristics. The test enclosure provides a 
simulation of the dominant environment associated with HVDC 
transmission lines; namely, a static electric field and an ion current 
density. A biological experimental design has been developed for 
assessing the effects of the dominant components of the HVDC 
transmission line environment. 


8316 Analysis of studies related to biological effects and 
health implications of exposure to power frequencies. Mi- 
chaelson, S.M. (Univ. of Rochester, NY). Environmental 
Professional, The (U.S.); 1: 217-232(1979). 

A careful review of the scientific literature provides a basis 
upon which to make an accurate judgment concerning the health, 
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safety, and general biological environmental effects of high voltage 
transmission lines. Analysis of the results of field and laboratory 
studies in man as well as laboratory studies in animals and plants 
indicates that there are no demonstrable biological effects which 
may be hazardous to health or safety or to the general biological 
environment as a result of the presence of electric and magnetic 
fields from high voltage transmission lines. 


8317 Environmental assessment of Department of 
Energy transportation technology research and development. 
LaBelle, S.J.; Singh, M.K.; Bernard, M.J. (Argonne Nation- 
al Lab., IL). Environmental Professional, The (U.S.); 1: 270- 
284(1979). 

The US Department of Energy has developed a structured 
process to include NEPA goals in research development and dem- 
onstration planning. This paper describes that process as it is used 
in DOE's Office of Transportation Programs. The electric and 
hybrid vehicle RD and D is used as a specific example. The envi- 
ronmental evaluation process covers RD and D projects up to 
commercialization or implementation. An annual cycle planning 
process, resulting in an annual Environmental Development Plan 
(EDP), is the keystone of this approach. Each project is reviewed 
for potential environmental impacts at least annually; results are 
collected in the EDP. The additional research required to resolve 
or mitigate impacts is identified and scheduled, as are project-spe- 
cific documents such as EISs. 
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REFER ALSO TO CITATION(S) 8107, 8108, 8109, 8110, 8232, 8237 


8318 (DOE/ET/13650—1) Quarterly report on the 
safety analysis and review system for the Department of 
Energy's fossil energy programs: phase I. Browne, E.T. 
= (A.F.) and Associates, Inc., McLean, VA (USA)). 

1980. Contract AM01-80ET13650. 14p. NTIS, -PC 
AGL/MF AOl. 

The purpose of this quarterly report is to summarize work 
performed to date by A.F. Meyer and Associates, Inc. (AFMA) 
under DOE Contract DE-AC01-80ET13650.002 in support of 
SARS implementation. Under this contract, AFMA is providing 
technical assistance to DOE to: analyze SARS data and develop 
recommended milestones for the Headquarters review require- 
ments; analyze and recommend alternative procedures for conduct 
of such reviews and develop costs thereon; and support such Head- 
quarters reviews and evaluate SARS activities at project and field 
analysis and review levels. 


8319 Risks and benefits associated with chlorine in the 
food industry. Kirk, J.R.; Mitchell, S.K. (Univ. of Florida, 
Gainesville). pp 283-303 of Water chlorination: environmen- 
tal impact and health effects. Volume 3. Jolley, R.L.; 
Brungs, W.A.; Cumming, R.B. (eds.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1980). 

From 3. conference of chlorination: environmental impact 
and health effects; Colorado Springs, CO, USA (28 Oct 1979). 

Based on the published data of the formation of chlorinated 
organic compounds in water treatment systems and the use of chlo- 
rine in the food industry, it became evident that a need existed for 
an in-depth study concerning the reaction of oxidative species with 
organic substrates to form chloroorganic compounds in food. To 
initiate these studies, the reaction between HOC] and the heterocy- 
clic amino acid tryptophan was studied. Although five different 
reactant concentration combinations were studied, results of only 
three combinations are reported: 1000-ppM tryptophan, 1000-ppM 
HOC; 100-ppM tryptophan, 1000-ppM HOCI; and 1000-ppM tryp- 
tophan, 100-ppM HOCI. These studies were carried out using either 
radio-labeled tryptophan or HOCI. For labeled tryptophan experi- 
ments, tryptophan solutions of the appropriate concentration were 
spiked with | Ci of the '*C-labeled tryptophan standard. When la- 
beled HOC! was used, the HOC! generated from H**Cl was added 
to the reaction mixture. In each case, the addition of HOC! to the 
tryptophan solution resulted in the immediate formation of a col- 
ored precipitate. After removal of the precipitate by filtration, the 
filtrate was subjected to reverse-phase chromatography, which re- 
vealed a variety of compounds absorbing at 280 nm and a loss of 
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tryptophan. The greater tryptophan losses were observed at HOCI 
concentrations of 1000 ppM. These initial studies have shown a def- 
inite interaction between tryptophan and HOC! which results in 
cleavage of tryptophan and incorporation of chlorine into these re- 
action products as well as tryptophan. 


58 GEOSCIENCES 
5801 Geology And Hydrology 
REFER ALSO TO CITATION(S) 6949, 7043, 7045, 7046, 7054, 8126 


8320 (UCRL—52906) Earth Sciences Division collected 
abstracts: 1979. Henry, A.L.; Schwartz, L.L. (California 
Univ., Livermore (USA). Lawrence Livermore National 
Lab.). 30 Apr 1980. Contract W-7405-ENG-48. 154p. NTIS, 
PC A08/MF AOl. 

This report is a compilation of abstracts of papers, internal 
reports, and talks presented during 1979 at national and internation- 
al meetings by members of the Earth Sciences Division, Lawrence 
Livermore Laboratory. The arrangement is alphabetical (by 
author). For a given report, a bibliographic reference appears under 
the name of each coauthor, but the abstract iself is given only 
under the name of the first author or the first Earth Sciences Divi- 
sion author. A topical index at the end of the report provides useful 
cross references, while indicating major areas of research interest in 
the Earth Sciences Division. 


8321 (USGS-OFR—80-2044) Geohydrology of the 
Keechi, Mount Sylvan, Oakwood, and Palestine salt domes in 
the northeast Texas salt-dome basin. Carr, J.E.; Halasz, S.J.; 
Peters, H.B. (Geological Survey, Austin, TX (USA)). 1980. 
Contract AI08-76DP00914. 60p. NTIS, PC A04/MF AO1. 

The salt within these domes has penetrated as much as 
20,000 feet of Mesozoic and Cenozoic strata, and presently extends 
to within 120 to 800 feet of the land surface. The salt penetrates or 
closely underlies major freshwater and salinewater aquifers within 
the basin. To provide a safe repository for radioactive wastes 
within one or more of these domes, a thorough understanding of 
the geohydrology needs to be obtained, and the hydrologic stability 
of the domes needs to be established for the expected life of the 
storage facility. Dissolution may exist at all four candidate salt 
domes, possibly through contact with Cretaceous or Tertiary 
aquifers, or through fault systems in the vicinity of the domes. 
Strata overlying and surrounding Palestine and Keechi Salt Domes 
have been arched into steeply-dipping folds that are complexly 
faulted. Similar conditions exist at Oakwood and Mount Sylvan 
Domes, except that the Tertiary strata have been only moderately 
disturbed. Additional problems concerning the hydrologic stability 
of Oakwood gnd Palestine Salt Domes have resulted from the dis- 
posal of oil-field salinewater in the cap rock at the Oakwood Dome 
and previous solution mining of salt at the Palestine Dome. 


5802 Geophysics 


8322 (COO—3134-31) Comprehensive study of the seis- 
motectonics of the eastern Aleutian arc and associated volcan- 
ic systems. Annual progress report, March 1, 1980-February 
28, 1981. Jacob, K.H.; Davies, J.N.; House, L. (Columbia 
Univ., Palisades, NY (USA). Lamont-Doherty Geological 
Observatory). 1981. Contract AS02-76ER03134. 76p. NTIS, 
PC A05/MF AO1. 

Refined hypocenter locations beneath the Shumagin Islands 
seismic network of the eastern Aleutian arc, Alaska, provide for the 
first time conclusive evidence for a double-sheeted dipping seismic 
(Benioff) zone in this arc. This refined seismicity structure was ob- 
tained in the arc section centered on the Shumagin seismic gap. A 
thorough review of three seismic gaps in the eastern Aleutian arc 
shows a high potential for great earthquakes within the next one to 
two decades in the Shumagin and Yakataga seismic gaps, and a less 
certain potential for a large or great earthquake in the possible Una- 
laska gap. A tilt reversal was geodetically observed to have oc- 
curred in 1978/79 in the forearc region of the Shumagin gap and 
could indicate the onset of a precursory strain relief episode prior 
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to a great quake. A comparative study of the Pavlof volcano seis- 
micity with that of other recently active volcanoes (i.e., Mt. St. 
Helens) indicates that island-arc (explosive-type) volcanoes respond 
to small ambient, periodic stress changes (i.e., tides). Stress drop 
measurements from earthquakes on the main thrust zone indicate 
high stress drops within the seismic gap regions of the Aleutian arc 
and low stress drops outside the gap region. 


(DOE/NV/10054—1) Bulletin of the Seismological 
Laboratory, January 1, 1975-December 31, 1979. Smith, 
G.M.; Ryall, F.D. (eds.). (Nevada Univ., Reno (USA). 
Mackay School of Mines). Nov 1980. Contract AC08- 
TINV 10054. 87p. NTIS, PC AOS/MF AOl1. 

The determination of epicenters for earthquakes located in 
the western Great Basin, Nevada and eastern California, for the 
period 1975 to 1979 is summarized. The Laboratory attempts to 
identify and locate all earthquakes with M/sub L/ greater than 
about 2.5 in this region. 


8324 (LA—8580-PR) Earthquake catalog for northern 
New Mexico. report, January 1980-March 1980. 
Wechsler, D.J.; Cash, D.J.; Olsen, K.H.; McFarland, N.J.; 
Wolff, J.J. (Los Alamos Scientific Lab., NM (USA)). Oct 
1980. Contract W-7405-ENG-36. 12p. NTIS, PC A02/MF 
AOl. 

This report is a summary of the earthquakes in northern 
New Mexico located by the Los Alamos Scientific Laboratory seis- 
mic array. Data are presented in the form of tables and epicenter 
maps, with a brief explanatory text. 


8325 (UCRL—52984) Resolution and error of the back 

projection technique algorithm for geophysical tomography. 
Burkhard, N.R. (California Univ., Livermore (USA). Law- 
rence Livermore National Lab.). Sep 1980. Contract W- 
7405-ENG-48. 63p. NTIS, PC ‘A04/ME AOl. 

The resolution and error properties of the Back Projection 
Technique (BPT) for geophysical tomography are examined. It is 
demonstrated that: (a) the BPT algorithm always converges in the 
vector space corresponding to the non-zero eigenvectors; (b) the 
mean error in the solution after convergence is the projection of 
the difference between the mean values of the starting model and 
the real solution in the vector space corresponding to the zero ei- 
genvectors; and (c) the covariance of the mean error is always 
finite. The resolving properties and error propagation characteris- 
tics of BPT for various tomographic views are discussed. In gener- 
al, the resolving power and error propagation characteristics of 
BPT are improved with tomograhic views which encircle the 
region under investigation. Finally, exploration strategy for geoto- 
mograhy with the BPT algorithm is discussed. The trade-off be- 
tween the resolving area and parameter contrast, cell size, and data 
accuracy is examined. 


5803 Mineralogy, Petrology, And Rock Mechanics 


REFER ALSO TO CITATION(S) 8320 


8326 (CONF-8006140—(Vol.1)) Application of rock me- 
chanics to cut-and-fill mining. (Luleaa Univ. (Sweden)). May 
1980. 529p. NTIS (US Sales Only), PC A23/MF AO1. 

From Conference on application of rock mechanics to cut- 
and-fill mining; Luleaa, Sweden (1 Jun 1980). 

The conference on application of rock mechanics to cut-and- 
fill mining was held June 1-3, 1980, at the University of Luleaa, 
Sweden. The conference began with reviews of the application of 
rock mechanics to mining and back filling in Australia, Canada and 
the USA. More particular papers involved mines in Sweden, Italy, 
Australia (pre reinforcement of walls with steel cables cemented in) 
and at the Con Mine in Canada. Two papers involved backfill ma- 
terial and specifications. Eight papers involved the use of the math- 
ematical models for calculating the stresses developed in the rock 
mass by computer calculations and therefore, the probable stability. 
Such calculations are particularly necessary in deep mines. Papers 
of general interest were entered individually into EDB. (LTN) 
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8327 (CONF-8006140—(Vol.2)) Application of rock me- 
chanics to cut-and-fill mining. (Luleaa Univ. (Sweden)). May 
1980. 317p. NTIS (US Sales Only), PC A14/MF A0O1. 

From Conference on application of rock mechanics to cut- 
and-fill mining; Luleaa, Sweden (1 Jun 1980). 

The conference on application of rock mechanics to cut-and- 
fill mining was held June 1-3, 1980, at the University of Luleaa, 
Sweden. The papers in this volume deal almost entirely with the 
Naesliden project in Sweden. Stress measurements were made on 
the rock mass before and during mining and complex computer 
codes using the finite element method developed to calculate the 
strains and their changes as mining developed. Major problems in- 
volved the effects of joints and the mechanical properties of the hy- 
draulic backfill and in corporating these items in the calculations. 
Most papers were entered individually into EDB. (LTN) 


8328 (CONF-8006140—(Vol.3)) Application of rock me- 
chanics to cut-and-fill mining. (Luleaa Univ. (Sweden)). May 
1980. 342p. NTIS (US Sales Only), PC A15/MF AOl. 

From Conference on application of rock mechanics to cut- 
and-fill mining; Luleaa, Sweden (1 Jun 1980). 

The conference on application of rock mechanics to cut-and- 
fill mining was held June 1-3, 1980, at the University of Luleaa, 
Luleaa, Sweden. Basic rock mechanics investigations of interest in- 
volving improving the support characteristics of backfilling by 
adding cement, compacting, and water removal have been entered 
individually into EDB. The papers also cover measurements of the 
support capability of such fills and the application of deformation 
measurements and calculations using finite element computer codes 
to the mining of particular ore bodies, including changes in the cal- 
culations as the mining progressed. (LTN) 


8329 (LA—8419-PR) Research and development related 
to the Nevada nuclear waste storage investigations. 

report, January 1-March 31, 1980. Crowe, B.M.; Wolfsberg, 
K. (comps.). (Los Alamos Scientific Lab., NM (USA)). Oct 
1980. Contract W-7405-ENG-36. 25p. NTIS, PC A02/MF 
AOl. 

Results for sorption of americium on tuff for 6-month batch 
contact time are reported. Preliminary results for a batch experi- 
ment in which the strontium concentration is varied indicate a de- 
crease in sorption ratio with increasing strontium concentration. 
Some of the crushed rock column eiutions are exhibiting nonideal 
behavior. Work with solid rock columns and materials characteriza- 
tion is continuing. The logic controller for the automated x-ray dif- 
fractometer is operational. Samples from drill holed UE25A-1 and 
J-13 were rerun and cross-checked with the new equipment. A 
newly developed cathodol ence technique proved not to be 
effective in the identification of zeolite phases. Zeolite heating tests 
have begun to characterize the crystal chemistry of dehydration 
and breakdown reactions of common zeolite phases with heating at 
one atmosphere. Significant weight and volume loss occurs in clin- 
optilolite and heulandite-bearing tuff upon heating above 100°C. 
Geologic mapping and sampling of basaltic volcanic rocks within 
the southern Death Valley region have been completed. Field stud- 
ies, magnetic polarity determinations, and previously published K- 
Ar age determinations indicate the region is the site of bimodal vol- 
canism, the first recognized bimodal association within the Neogene 
volcanic belt of the southern Great Basin. The apparatus for the 
hydrothermal soak tests has been completed. The first rack of pres- 
sure vessels has been assembled and is undergoing leak testing. Ten- 
sile strength, compressive strength, and density/porosity tests have 
been completed for tuff samples. 





8330 (LA—8471-PR) Research and development related 
to the Nevada nuclear waste storage investigations. Progress 
report, April 1-June 30, 1980. Wolfsberg, K.; Erdal, B.R.; 
Smyth, J.R. (comps.). (Los Alamos Scientific Lab., NM 
(USA)). Oct 1980. Contract W-7405-ENG-36. 42p. NTIS, 
PC A03/MF AOl1. 

Experiments have been initiated to study the sorption of ra- 
dionuclides on unaltered rock surfaces. Movement of radionuclides 
through solid or cracked rock cores under the impetus of pumped 
groundwater is monitored using microautoradiography and gamma 
counting. Modifications in equipment and methodology are in prog- 
ress. Solution flow through tuff cores appears to be uniform, 
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whereas in granite the flow is confined to small crack systems. Dis- 
tribution profiles of residual activity after partial elution have been 
observed in several cases. 


8331 (LBL—11112) Buoyancy flow in fractures inter- 
secting a nuclear waste repository. Wang, J.S.Y.; Tsang, C.F. 
(California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Jul 1980. Contract W-7405-ENG-48. 12p. (CONF- 
801102—32). NTIS, PC A02/MF AO1. 

From ASME winter annual meeting; Chicago, IL, USA (16 
Nov 1980). 

The thermally induced buoyancy flow in fractured rocks 
around a nuclear waste repository is of major concern in the evalu- 
ation of the regional, long-term impact of nuclear waste disposal in 
geological formation. In this study, buoyancy flow and the devel- 
opment of convective cells are calculated in vertical fractures pass- 
ing through or positioned near a repository. Interaction between 
buoyancy flow and regional hydraulic gradient is studied as a func- 
tion of time, and the interference of intersecting fractures with each 
other is also discussed. 


8332 (SAND—80-7114) Further creep behavior of 
bedded salt from southeastern New Mexico at elevated tem- 
perature. Topical report RSI-0104, Hansen, F.D.; Mellegard, 
K.D. (RE/SPEC, Inc., Rapid City, SD (USA)). Nov 1980. 
Contract AC04-76DP--789. 135p. NTIS, PC A07/MF AO1. 

This report presents the results of a series of triaxial com- 
pression creep experiments conducted on rock salt specimens from 
southeastern New Mexico. The specimens were prepared from salt 
core taken from the 2500-foot depth of ERDA Drillhole 9. The test 
matrix was prescribed by Sandia Laboratories: tests were conduct- 
ed at differential stress levels ranging from 800 to 3000 psi, confin- 
ing pressures from 0 to 3000 psi and temperatures to 200°C. Dura- 
tion of the experiments ranged up to 60 days. Section 2 of this 
report documents the core received and the specimens recored for 
experimentation. It describes the procedures used for testing and 
data acquisition and gives an account of data manipulation using a 
new data logger. The reduced data were recorded on magnetic 
tapes and sent to Sandia for independent analysis. Fundamental test 
results comprise the bulk of this report. Section 3, summarizes dif- 
ferential axial stress application. The resulting stress-strain curves 
are given in Appendix A. Section 4 discusses axial and lateral strain 
as a function of time and the corresponding strain-time curves are 
given in Appendices B and C, respectively. The section concludes 
with photographs of the deformed specimens. Section 5 discusses 
the results of this experimental effort in conjunction with results 
previously determined for New Mexico salt. The collective data are 
used to determine empirical constants for transient and steady-state 
equations and a few observations are made. 
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8333 (BNL—28654) Solar neutrino experiments and a 
test for neutrino oscillations with radioactive sources. Cleve- 
land, B.T.; Davis, R. Jr.; Rowley, J.K. (Brookhaven Nation- 
al Lab., Upton, NY (USA)). 1980. Contract AC02- 
— 12p. (CONF-8010127—6). NTIS, PC A02/MF 
A0l. 


From Neutrino mass mini-conference; Cable, WI, USA (1 
Oct 1980). 

The results of the Brookhaven solar neutrino experiment are 
given and compared to the most recent standard solar model calcu- 
lations. The observations are about a factor of 4 below theoretical 
expectations. In view of the uncertainties involved in the theoreti- 
cal models of the sun, the discrepancy is not considered to be evi- 
dence for neutrino oscillations. The status of the development of a 
gallium solar neutrino detector is described. Radiochemical neu- 
trino detectors can be used to search for v/sub e/ oscillations by 
using megacurie sources of monoenergetic neutrinos like Zn. A 
quantitative evaluation of possible experiments using the Brookha- 
ven chlorine solar neutrino detector and a gallium detector is given. 
6 figures, 3 tables. 
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8334 A cosmic-ray age based on the abundance of '°Be. 
Wiedenbeck, M.E.; — D.E. (U.C. Berkeley Space 
Sciences Laboratory hysical Journal, The, Letters to to 
the Editor (U.S.); 239: ‘No 3, 139-142(1 Aug 1980). 

A measurement of the isotopic composition of galactic 
cosmic-ray beryllium (60—185 MeV amu™') has been made with 
high resolution (o/sub M/ < 0.2 amu). The isotope fractions of 
7Be, *Be, and Be obtained are 0.546 +- 0.029, 0.390 +- 0.029, 
and 0.064 +- 0.015, respectively. The abundance of the radioactive 
isotope Be (T/sub 1/2/=1.6 x 10° yr) is used to deduce a cosmic- 
ray confinement time of 8.4 (+4.0, : 2.4) x 10° yr and an interstellar 
gas density of 0.33 (+0.13, : 0.11) atoms per cm® in the confinement 
volume. These uncertainties are due only to the measurement errors 
(primarily statistical). Errors in the propagation model parameters, 
which result in comparable uncertainties, are discussed. 


8335 Phase separation in mixtures of ionized iron in a 
hydrogen plasma. Alder, B.J. (Univ. of California, Liver- 
more); Pollock, E.L.; Hansen, J.P. Proceedings of the Nation- 
al Academy of Sciences of the United States of America (U.S.); 
77: No. 11, 6272-6274(Nov 1980). 

The accuracy of the hypernetted chain theory for mixtures 
of iron nuclei and protons in a charge-neutralizing background is 
demonstrated by comparison with molecular dynamics calculations. 
Near critical conditions the Debye-Hueckel approximation fails to 
converge, even with second-order concentration corrections. The 
critical conditions, determined by assuming a uniform electron gas 
background, have a critical temperature more than a factor of 2 
lower than present estimates of interior solar conditions. Qualitative 
arguments are made that including the polarization of the electron 
gas background would not change this result significantly and thus 
phase separation of iron in the interior of the sun is unlikely. 


8336 Kelvin-Helmholtz instability in clusters of galax- 
ies’. Livio, M.; Regev, O.; Shaviv, G. (Department of Phys- 
ics, University of Florida, Gainesville; and University of 
California, Los Alamos Scientific Laboratory). Astrophysical 
Journal, The, Letters to the Editor (U.S.); 240: No. 2, L83- 
L86(1 Sep 1980). 

The motion of galaxies through the hot intracluster gas is ex- 
amined. It is found that a Kelvin-Helmholtz instability develops at 
the interface between the moving galaxy and the gas. Its effect is 
gas stripping from the moving galaxy: the rate of stripping is esti- 
mated. The role of viscosity in this process is discussed. 


8337 Gamma-ray lines and continuum radiation from the 
galactic center direction. Leventhal, M.; MacCallum, C.J.; 
Huters, A.F.; Stang, P.D. (Bell Laboratories, Murray Hill, 
New Jersey). Astrophysical Journal, The (U.S.); 240: No. 1, 
338-343(15 Aug 1980). 

Our balloon-borne germanium y-ray telescope has been re- 
flown over Alice Springs, Australia. The detection of a sharp 511 
keV electron-positron annihilation line from the galactic center 
(GC) direction has been confirmed at a flux level compatible with 
our previous result. No evidence for several other candidate lines 
was found, indicating that they were statistical fluctuations in the 
previous data. Evidence for a significant change in the GC inverse 
power-law continuum has been obtained, suggesting that its origin 
lies in the many unresolved and highly variable pointlike X-ray 
sources in the field of view. 


8338 A new calculation on rotating protostar collapse. 
Norman, M.L.; Wilson, J.R.; Barton, R.T. (Department of 
Applied Science, University of California, Davis). Astro- 
eo Journal, The (U.S.); 239: No. 3, 968-981(1 Aug 

We calculate the isothermal collapse of a rotating axisymme- 
tric gas cloud. The cloud is slowly rotating ( E rotation/E gravita- 
tion =0.08) so that the collapse is deep, severely testing the angular 
momentum advection. Special care is taken to improve local con- 
servation of angular momentum, which is monitored by a mass 
versus specific angular momentum spectrum. 
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8339 The solar ultraviolet continuum. Dragon, J.N.; 
Mutschlecner, J.P. (Los Alamos Scientific Laboratory). As- 
= Journal, The (U.S.); 239: No. 3, 1045-1069(1 Aug 
1980). 


Predictions have been made of the ultraviolet continuum of 
the Sun in an effort to improve upon previous predictions and to 
understand the nature of the apparent opacity deficiency in this 
region. Central intensity and flux were predicted for two standard 
solar models and were compared with selected observations over 
the wavelength range from 4500 A to 1500 A. Following a detailed 
study, all known important extinction sources have been included 
in the calculations. Bound-free agents include magnesium, alumi- 
num, silicon, and iron. Molecular bands of CH, NH, OH, CN and 
SiO have been included by a smeared-line opaticy procedure adapt- 
ed for this study. Line absorption was included by an opacity distri- 
bution function method for the 4th positive band system of CO and 
for a total of 13 elements including the iron group. 


8340 Neutrino energy equilibration models. Tubbs, 
D.L.; Weaver, T.A.; Bowers, R.L.; Wilson, J.R.; Schramm, 
D.N. (W. K. Kellogg Radiation Laboratory, California In- 
stitute of Technology). Astrophysical Journal, The (U.S.); 
239: No. 1, 271-283(1 Jul 1980). 

Neutrino energy equilibration by neutrino-electron scattering 
is studied in four physical models, whose temperatures and densities 
are representative of stellar collapse conditions when electron scat- 
tering may be important. Results of Monte Carlo simulations are 
presented as data against which approximate transport methods 
may be tested. The neutrino thermalization rate is initially rapid and 
approximately exponential, and gradually decreases to a slow ap- 
proach to equilibrium, suggesting the possibility of using a relax- 
ation scheme to approximate the energy equilibration. However, 
when these results are compared with Fokker-Planck and thermal 
relaxation algorithms of the kind that have been widely employed 
in supernova calculations, substantial discrepancies are found. 


8341 Probable 1970 hard X-ray outburst by 
4U0041+32. Laros, J.G. (Los Alamos Scientific Lab., NM 
(USA)); Wheaton, W.A. (Jet Propulsion Lab., Pasadena, 
CA (USA)). Nature (London) (England); 284: No. 5754, 324- 
325(27 Mar 1980). 

Recent observations by several experimenters have lead to 
the conclusion that the apparently unknown high-latitude x-ray 
source with a 25 - 300 keV flux of about 6x10~? photons cm~? s~! 
and a very hard spectrum which was observed during a balloon 
test flight in 1970 was the highly variable source 4U0041 + 32. 
Evidence to support this claim is examined. 


8342 Particle production in cosmic ray collisions. Dar, 
A. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). 87: No. 1-2, 136-140(22 Oct 1979). 

The author shows that the large multiplicities and narrow 
rapidity distributions of particles produced in high energy central 
collisions of cosmic ray nuclei are well predicted by the collective 
tube model. He anticipates a faster increase with energy of average 
multiplicities in particle collisions at energies above 1 TeV and a 
cross-over of the pp and 7p average multiplicities. 
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8343 (ANL—80-58) Cross sections for electron inelastic 
collisions with argon. Eggarter, E.; Inokuti, M. (Argonne 
National Lab., IL (USA)). Jul 1980. Contract W-31-109- 
ENG-38. 33p. NTIS, PC A03/MF AOl1. 

A complete set of optical oscillator strengths and electron- 
impact cross sections for the argon atom is presented in tabular 
form. A large variety of experimental data and theoretical calcula- 
tions was studied, and various checks based on theory (including 
the constraint of sum rules) were critically performed. Data were 
analyzed mainly by a semiempirical method that stresses the close 
relation of photoabsorption with electi:un-atom collisions. 5 tables. 
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0344 ee ate of poe 
balance parameters in atomic Progress report, 1 May 
November 1980. Kohl, J.L. (Smithsonian hysical Ob- 

Cambridge, MA (USA)). Dec 1980. Contract 
AC02- ER 10631. 13p. NTIS, PC A02/MF AO1. 

On May 1, 1980, a new program was begun to measure pa- 
rameters which govern the charge distribution of atomic ions in 
high temperature plasmas. The initial work is a measurement of the 
absolute cross section for dielectronic recombination in C** involv- 
ing the 2s-2p stabilizing transition. Work during the first seven 
months of the program has concentrated on required modifications 
to the Ion Beam Facility which will be used for the measurements, 
preliminary photon measurements which are being used to identify 
and correct problems and evaluate techniques and apparatus, radio- 
metric calibration of the photon optical and detection system, and 
design and fabrication of the apparatus for analysis and detection of 
ions. 


8345 (DOE/EV/02386—19) Interaction of radiation 
with matter. Research progress report, November 1, 1979-Oc- 
tober 31, 1980. (New York Univ., NY (USA). Radiation and 
Solid State Lab.). 1980. Contract AS02-76EV02386. 
92p. NTIS, PC A05/MF AO1. 

The mechanisms of dissipation of energy in organic and inor- 
ganic materials, and the application of the technique developed to a 
study of selected problems of environmental concern in the produc- 
tion of energy from fossil fuels were studied. In the Inorganic 
Phase of the work the research involves (1) measurements of cross- 
sections for K and L-shell ionization processes for heavy projectiles 
in the low velocity region, (2) experimental tests of target depend- 
ence of the effective-charge theory for light projectiles, (3) theo- 
retical studies on the energy loss of swift particles in plasmas over a 
broad density and temperature range. The organic phase of the 
work falls into a series of closely related areas, all derived from a 
study of the interaction of radiation with matter. (1) New tech- 
niques for the study of small particulates (~ 1); composition, mass 
(to +-1 pg) and charge (+-1 electron) can be determined. (2) Ex- 
ternal photoelectric effects as a tool in arriving at the electronic 
structure of organic crystals. (3) The interaction of water with 
charge carriers in organic crystals, producing reactive chemical 
species, such as Oh and HSOs radicals. (4) Mechanisms of interac- 
tion of air-pollutant polycyclic aromatic carcinogens with DNA 
and the study of the conformation of the adducts. 


8346 (DOE/EV/05784—3) Selective excitation, relax- 
ation, and energy channeling in molecular systems. Progress 
report, December 1, 1979-November 30, 1980. Rhodes, W. 
(Florida State Univ., Tallahassee (USA). Inst. of Molecular 
Biophysics). 1980. Contract AS05-78EV05784. 10p. NTIS, 
PC A02/MF AOl1. 

The research described deals with theoretical aspects of se- 
lective excitation and energy channeling processes in (coupled) mo- 
lecular systems. The effects of intra- and intermolecular interactions 
are considered for the response and relaxation properties of large 
and small molecules to excitation with light. Some of the more im- 
portant physical processes and phenomena studied include the fol- 
lowing: the nature of radiationless transitions in isolated molecules; 
the role of the exciting light characteristics in determining the 
structure of the prepared excited state of the molecule; resonance 
emission of molecules, including the distinctions between scattering 
and fluorescence on one hand and the nature of oscillatory vs dissi- 
pative limits of radiative relaxation on the other; coherent, nonlin- 
ear laser-driven phenomena; electronic spectral properties of bio- 
logical macromolecules; and the effects of constant, uniform elec- 
tric and magnetic fields on chemical relaxation kinetics. The role of 
stochastic modulation in the quantum-mechanical description of 
atomic and molecular events is emphasized. This report is descrip- 
tive in nature, with no data. 1 figure. (RWR) 


8347 Emission spectra of KrXeCi*, KrXeBr*, KrXel*, 
ArKrF*, and ArKrCl*. Brashears, H.C. Jr.; Setser, D.W.; 
Yu, Y. (Chemistry Department, Kansas State University, 
Manhattan, Kansas 66506). Journal of Chemical Physics, The 
(U.S.); 74: No. 1, 10-17(1 Jan 1981). 

Sensitized reactions of Xe and Kr with halogen donors in 
the presence of high buffer gas pressures of Kr and Ar, respective- 
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ly, have led to the observation of five emission bands in the ultra- 
violet region of the spectrum. These broad structureless bands are 
assigned to the mixed rare gas—halide trimers KrXeCl, KrXeBr, 
KrXel, ArKrF, and ArKrCl. Despite an extensive search, no emis- 
sion corresponding to KrXeF could be found and this mixed trimer 
may be unstable because of interaction with a lower repulsive state. 
The positions and half-widths of the five emission bands are charac- 
terized, and the formation mechanism of the mixed trimers in these 
experiments is discussed. 


8348 Jet-cooled naphthalene. II. Single vibronic level 
fluorescence spectra. Beck, S.M.; ag om age Powers, 
D.E.; Smalley, R.E. (Rice Quantum titute and 
ment of Chemistry, Rice University, Houston, Texas 77! 1). 
—— v Chemical Physics, The (U.S.); 74: No. 1, 43-52(1 
an 
Single vibronic level fluorescence spectra have been meas- 
ured for naphthalene cooled in a supersonic free jet. Ten spectra in 
all have been recorded, the excitation energies ranging from 0 to 
4029 cm™' above the 'B/sub 3u/(a7*)—'A/sub g/ origin. These 
results reveal extensive intramolecular vibrational redistribution 
) occurring in the absence of collision on a time scale much 
faster than fluorescence even at vibrational energies as low as 2570 
cm~*. Comparison of the observed spectra with model calculations 
shows that this IVR process involves most of the harmonic over- 
tone/combination basis states of overall b/sub 1g/ symmetry 
having energies within the absorption line profile. 


6349 Auger electron spectra of the cycloalkanes C; 
through C;. Houston, J.E.; Rye, R.R. (Sandia National Lab- 
oratories, Albuquerque, New Mexico 87185). Journal of 
Chemical Physics, The (U.S.); 74: No. 1, 71-76(1 Jan 1981). 

Gas phase Auger electron spectra are presented for the cy- 
cloalkane series Cs; through Cs. In a comparison with similar data 
taken on ethylene and the normal alkanes it is shown that the line- 
shapes grade smoothly from being ethylenelike (prototypical of sp? 
hybridization), for cyclopropane to normal alkanelike for cyclohex- 
ane (normal sp* hybridization). Cyclobutane shows observable rem- 
nants of olefinic character while cyclopentane differs only slightly 
from its ing normal alkane analog. These spectral 
changes closely mirror the relative chemical reactivity found for 
the cycloalkanes, which is often discussed in terms of the degree of 
double bond character present in small ring systems. As was the 
case for the normal alkanes, the overall position and widths of the 
Auger features remain essentially constant in energy over the entire 
series with an average hole—hole repulsion energy near 8 eV. The 
two-hole final state appears, therefore, to be probing properties lo- 
calized to the original core-hole site. 


8350 A study of the absolute infrared intensity of va, 
absorption from vibrationally excited molecules, and the 
vapor pressure of UF, . Kim, K.C.; Person, W.B. (University 
of California, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Journal of Chemical Physics, 
The (U.S.); 74: No. 1, 171-178(1 Jan 1981). 

Results are presented from laser diode studies of vs transition 
of UF in the 16 ym region using a very long optical path absorp- 
tion cell. The vs Q-branch and several individual rotational transi- 
tions have been recorded in the temperature range between 165 and 
295 K. From the vs band contour analysis and the line intensity 
measurements, the vibrational band strength of the vs transition, S°/ 
sub V/=710 +- 120 km mole™', was obtained. From absorption 
measurements of a UF, sample in the cooled cell at pressures from 
10~* to 10-* Torr, the vapor pressure curve of UF. was extended to 
the temperature range down to 165 K. A new technique is de- 
scribed allowing us to obtain diode laser “survey” spectra over a 
range of 25 cm™* by “mode scans.” This technique allows us to 
measure the changes in the band shape of vs as a function of tem- 
perature, and thus learn something about “hot band” absorption 
from vibrationally excited molecules. 


8351 Matrix isolation spectra of metal atoms and ions: 
Ti, Zr, and Mo in Ar and Kr. Steinbruechel, C.; Gruen, 
D.M. (Chemistry Division, Argonne National Laboratory, 
Argonne, Illinois 60439). W-31-109-ENG-38. Journal of 
Chemical Physics, The (U.S.); 74: No. 1, 205-214(1 Jan 1981). 
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UV-absorption spectra are reported of neutral atoms and 
ions of Ti, Zr, and Mo in Ar and Kr matrices. The matrix-isolated 
eS ee en ee ne 
Thermal and photoannealing experiments indicate that sputtered 
neutral atoms may occupy one or two distinct matrix sites, depend- 
ing on the system. Sputtered ions, after being neutralized in the 
matrix, either go preferentially into the higher energy site, i.e., the 
site whose absorption bands are shifted farther to the blue, when 
atoms already populate two sites, or they create a new site at 
higher energy when there is only one site for atoms. Deconvolution 
of matrix isolation spectra into contributions from individual sites 
shows that spectra due to atoms in a particular site correspond 
much better to gas phase spectra than do total matrix isolation 
spectra. Matrix shifts of atomic absorption bands for both sites can 
be rationalized using a model by McCarty and Robinson if allow- 
ance is made for matrix distortion around solute atoms. The blue, 
or close-packed, site is found to correspond to a solute atom replac- 
ing a single matrix atom without inducing appreciable matrix distor- 
tion, whereas the red, or expanded, site requires the cage around a 
solute atom to be enlarged by a few percent. 


8352 electronic energy transfer, and rota- 
tional relaxation of S, formaldehyde. Weisshaar, J.C.; Bam- 
ford, D.J.; Specht, E.; Moore, C.B. (Department of Chemis- 
try, University of California and Materials and Molecular 
Research Division of the Lawrence Berkeley Laboratory, 
Berkeley, California 94720). Journal of Chemical Physics, 
The (U.S.); 74: No. 1, 226-234(1 Jan 1981). 

Three types of fluorescence decay measurement are reported 
in order to clarify the collisional decay mechanisms of S,; formalde- 
hyde. From the fluorescence decay of an H2CO/D2CO mixture 
after selective excitation of 4° HaCO, the rate constant for electron- 
ic energy transfer from S, HCO to Sp D2CO is derived to be less 
than 2% of the gas kinetic collision rate. The fluorescence decay 
after excitation of single rotational levels of pure H2CO in the 4' 
band was measured in the pressure range 10~*—5 Torr. A simple 
model shows that rotational and vibrational relaxation to S; levels 
of different lifetime from that of the initially prepared state makes a 
major contribution to the observed curvature of Stern—Volmer 
plots. Intrinsic curvature of the electronic relaxation rate definitely 
occurs for pure DzCO and may occur for pure H2CO. Quenching 
of 4°/4' H2CO and D.CO by up to 700 Torr of Ar, COs, CHsF, 
O2, and NO was studied. The Stern—Volmer plots for Ar, COn, 
and CHsF curve gradually, again due to intrinsic curvature of the 
electronic relaxation rate. Quenching by O2 and NO is more linear 
and more efficient. Surprisingly, Ar, CO2, and CHsF quench D2CO 
more efficiently than H2CO, while the opposite is true for O2. and 
NO. The results are discussed in terms of mixed state theories of 
electronic relaxation. Inferences concerning the collisional photo- 
chemical decay of S; formaldehyde are suggested. 


spectra and vibrational assignments in a- 
sunset. Tri TpethP ON. G.N.R. (Radiation Laboratory, Univer- 
sity of Notre Dame, Notre Dame, Indiana 46556). Journal of 
Chemical Physics, The (U.S.); 74: No. 1, 250-255(1 Jan 1981). 

The infrared and Raman spectra of a-resorcinol crystals are 
investigated at low temperatures. Fine structure in the vibrational 
exciton states are resolved. Symmetry assignments of the crystal 
and molecular transitions are proposed based on the polarization 
properties of the bands. Most of the earlier assignments are revised. 


8354 Collisions of UF d ions with Ar, Xe, SF, and 
UF. Annis, B.K.; Stockdale, J.A.D. (Chemistry Division, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). Journal of Chemical Physics, The (U.S.); 74: No. 1, 
297-304(1 Jan 1981). 

Electrostatic energy analysis has been performed on the 
products of collisions of up to 200 eV (lab) UF~. ions with Ar, Xe, 
SFe, and UFs. Negative ions of UF. containing internal excitation 
energy up to ~5 eV have been observed and their distributions as 
functions of scattering angle and internal excitation recorded. The 
behavior of the fragment ions F~ and UF~s was investigated and 
found to be in accord with a simple statistical model of the collision 
dynamics. 
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8355 Settee be Re sonteanes site 2 oe. 3, ont 
Xe. Kiefl, R.F.; Warren, J.B.; Marshall, G.M.; Oram, C.J. 
Clawson, C.W. "(University of British Columbia, Vancouver, 
British Columbia, Canada V6T 2A3). Journal of Chemical 
Physics, The (U.S.); 74: No. 1, 308-313(1 Jan 1981). 

The first observations of Mu (u*e~) in the solid and liquid 
phases of Ar, Kr, and Xe are reported. The fraction of muons in- 
jected into the liquid phases of Ar, Kr, and Xe, which form observ- 
able Mu, are 97% +- 29%, 57% +- 10%, 43% +- 9%, respective- 
ly. The corresponding fractions in the solid phases are 91% +- 9%, 
99% +- 10%, and 79 +- 25%. The spin relaxation rate of Mu in 
solid Xe is a factor of 10 larger than in the liquid. The effect is 
attributed to the nuclear magnetic dipole moments of ‘Xe and 
131X%e which are less effective in relaxing Mu in liquid Xe where 
moiional ing is enhanced. The hyperfine splittings of Mu in 
solid Kr and solid Ar have been measured to an accuracy of 0.1% 
and are found to be in agreement with the vacuum hyperfine split- 
ting. 


8356 Effects of thermal-energy atomic and molecular 
collisions on lithium high-Rydberg distribu- 
= Kocher, C.A.; Shepard, C.L. (Department of Physics, 
egon State Universi , Corvallis, Oregon 97331). Journal 
hemical Physics, e (U.S.); 74: No. 1, 379-383(1 Jan 
%ei). 

The distribution of principal quantum numbers for high-Ryd- 
berg states of lithium, produced in a thermal atomic beam by elec- 
tron impact excitation, has been determined after passage of the 
beam through gaseous targets. Target densities were selected for an 
approximately tenfold reduction of the on-axis flux of Rydberg 
atoms. The state distribution, determined by electric field ioniza- 
tion, is markedly affected by a target of rapidly rotating polar mol- 
ecules having rotational energy level separations comparable to the 
binding energy of the Rydberg valence electron. However, the dis- 
tribution is not appreciably influenced by rare-gas or slowly rotat- 
ing polar molecular targets, for which the Rydberg beam spreads as 
a result of momentum transfer. 


Ab initio treatment of electronically inelastic 
5-508 coliniee eiitae Geees teemitinn eatind ter Ge o> 
lution of the coupled-channel scattering equations in electroni- 
cally adiabatic representations. Garrett, B.C.; Redmon, M.J.; 
Truhlar, D.G.; Melius, C.F. (Chemical Physics Section, Bat- 
telle Columbus Laboratories, Columbus, Ohio 43201). Jour- 
nal of Chemical Physics, The (U.S.); 74: No. 1, 412-424(1 Jan 
1981). 

We calculate the adiabatic potential energy curves and nona- 
diabatic first-derivative couplings for the X, A, and C *%* states of 
KH by an ab initio one-electron pseudopotential formalism. The 
splitting of the X and A curves at the avoided crossing is in good 
agreement with experiment. The ab initio results are used to calcu- 
late the electronically inelastic transition probabilities and cross sec- 
tions for K+H collisions at low energies by R matrix propagation 
in the adiabatic representation with exponential sector transforma- 
tions. Since this method has never been applied before, we made an 
extensive study of its convergence properties and efficiency. We 
found it to be a convenient, accurate, and efficient method. The 
cross sections are changed by about a factor of two when the po- 
tential curves are changed by a different treatment of the KH* 
core, but only by about 1% when the assumptions about the nona- 
diabatic second-derivative coupling terms are altered. Our estimate 
of the 47P—» 47S quenching cross section at 0.022 eV relative trans- 
lational energy is 2—4 x 10~* a*o. This increases to 8—10 x 107‘ a%o 
by 1.1 eV. The emphasis in this article is on testing and evaluating 
the new method for solving the scattering problem rather than on 
the cross sections themselves. 


8358 Near resonant vibration — vibration energy trans- 
fer under single collision conditions. Brenner, D.M. sen 
haven National Laboratory, Department of Chemis 
Upton, New York 11973). oud of Chemical Physics, e 
(U.S.); 74: No. 1, 494-507(1 Jan 1981). 

Collisional energy transfer from energy levels > or = 1900 
cm™~', produced by IR multiphoton absorption, CsH2O(v > 1)+M—> 
CsH2O(v = 1)+M/sup /, is observed on a single collision basis by 
monitoring changes in the vibrational level populations of propynal 
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as reflected in the laser excitation spectrum. It is concluded that vi- 
bration — vibration processes account for these observations and 
occur only with collision partners for which near resonant path- 
ways exist. Under even the most favorable conditions (AE=40 
cm™~*), neither vibration — translation pathways nor multiple quan- 
tum changes involving nondriven modes are observed when ve is 
the pumped mode. Observations suggest that multiple quantum 
events involving the pumped mode occur, but comparison of rate 
constants from different levels is hindered at present by the identifi- 
cation of overtones in the visible spectroscopy. 


8359 Xe,( laser photolysis of OCSe at 172 nm: Se(?S) 
production and quenching. Trott, W.M.; Rice, J.K.; Wood- 
worth, J.R. (Sandia National Laboratories, Albug ue, 
New Mexico 87185). Journal of Chemical Ph wsies, The 
(U.S.); 74: No. 1, 518-525(1 Jan 1981). 

Energetic and kinetic properties of OCSe photodissociation 
at 172 nm have been studied using a Xea( laser photolytic driver 
which delivered excitation energies of up to 60 mJ/cm*. Photoelec- 
tron production in the OCSe/Se(S) medium was directly measured 
by analysis of microwave transmission data. At high laser fluence, 
significant concentrations of electrons (>1.5 x 10** cm™*) are pro- 
duced by a consecutive process of Se('S) photoionization, supere- 
lastic electron heating, and subsequent electron impact ionization of 
residual Se(*S); however, quenching by electrons can be effectively 
controlled by adding an electron-attaching diluent such as SFs. The 
OCSe photodissociation cross section and Se('S) photoionization 
cross section at 172 nm were determined to be (1.0 +- 0.15) x 10-** 
and (3.4 +- 1.2) x 10° cm? respectively. Rate constants for 
Se(?S) quenching by electrons, the parent molecule and Se(*P) 
were determined to be (1.2 +- 0.3) x 107’, (1.40 +- 0.08) x 107% 
and (7 +- 3) x 10° cm® sec™’, respectively. The quantum efficien- 
cy for Se(*S) production was found to be 0.63 +- 0.17 at a wave- 
length of 172 nm. Relative rates for collision-induced emission from 
Se(?So) to Se(*Dz) by Na, He, SFs, CO, Ar, and Xe have been 
measured. 


Electronic structure of the N,i molecular ion. de 
Castro, S.C.; Schaefer, H.F. III; Pitzer, R.M. ent 
of Chemistry and Lawrence Berkeley Laboratory, Universi- 
y of California, Berkeley, California 94720). ened of 
hemical Physics, The (U.S.); 74: No. 1, 550-558(1 Jan 1981). 
The N,* ion is an important species in the chemistry of the 
atmosphere. Here N,* has been studied theoretically using the 
methods of ab initio molecular quantum mechanics. There is con- 
siderable complexity involved in the theoretical study of N4* due to 
(a) the fact that N2* has two low-lying electronic states, X ?=/sub 
g/* and A *Pi/sub u/ and the order of these is reversed within the 
Hartree—Fock approximation and (b) there are six low-lying elec- 
tronic states of N,*. Results are first presented at the self-consistent- 
field (SCF) level of theory using a double zeta (DZ) basis set N(9s 
5p/4s 2p). Both Koopmans’ theorem and direct positive ion calcula- 
tions in both D/sub 2h/ (rectangle) and C/sub 2v/ (regular trape- 
zoid) symmetry suggest only a single (out of six) substantially 
bound electronic state, the *B/sub 2u/(D/sub 2h/) or 7A;(C/sub 
2v/) state. Because the D/sub 2h/ SCF wave function necessitates 
a compromise description of the N2+Nz2* asymptote, the predicted 
dissociation energy is artificially large, although in reasonable 
agreement with experiment. Polarization functions were added to 
the basis set and all three geometrical parameters examined to 
locate the C/sub 2v/ equilibrium structure, which lies 19.9 kcal 
below the dissociation limit N2+Nz2*(?/sub g/*). Similar theo- 
retical methods were applied to the T-shape geometry, with the 
constrained equilibrium structure bound by 24.2 kcal. The linear 
conformation represents the absolute minimum on the N,* potential 
energy surface, lying 30.4 kcal below N2+N2*. The latter dissocia- 
tion energy agrees well with the experimental value of ~26 kcal. 
In studying the linear 72* state, the surprising result was found that 
the ?=/sub g/* restricted Hartree—Fock wave function is unstable 
with respect to the removal of the g/u element of symmetry. The 
2Pj state is stable in this respect, and as a result, the 7=/sub g/* 
state of N2* falls closer to the ?Pi/sub u/ state. 


8361 Theoretical studies of the ozone molecule. I. Ab 
initio MCSCF/CI potential energy surfaces for the X ‘A; and 
a *B, states. Wilson, C.W. Jr.; Hopper, D.G. (Special Pro- 

lications, Inc., La Jolla, Califor- 


jects Division, Science App! 
nia 92038). Journal of Chemical Physics, The (U.S.); 74: No. 
1, 595-607(1 Jan 1981). 





gies, 

as 1.21 and 0.74 eV, respectively. These results are in agreement 
with other quantitative theoretical studies which are now available 
for comparison. Furthermore, the present results indicate that Os(a 
*B,) has an O.—O binding energy E/sub b/=0.4 eV and that there 
is no barrier relative to its adiabatic asymptote, O(?P)+O.(X *2-/ 
sub g/). These energies are estimated to be accurate to within 0.2 
eV. Thus, we conclude that O3(a *B2) is a bound state of ozone. 
Similar MCSCF/CI calculations are reported for the ring state. 
The implications of this work for ozone chemistry are discussed. 
The existence of a second bound state, relative to the ground state 
atom—diatomic asymptote, may have important consequences with 
regard to the interpretation and of ozone formation from 
O(?P) and O.(X *2~/sub g/): the a *B, state, as well as the X *A; 
state, may be involved. 


8362 Implications of the virial theorem on the descrip- 
tion of weak bonds. Winn, J.S. (Department of Chemistry 
and Materials and Molecular Research Division, Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
Califorma 94720). Journal of Chemical Physics, The (U.S.); 
74: No. 1, 608-611(1 Jan 1981). 

The origins of and variations in bonding among weakly 
bound diatomics are discussed in terms of the virial theorem as ap- 
plied to Born—Oppenheimer total energy curves. These curves are 
represented by accurate and flexible analytic functions. Expressions 
are given for the relations among the parameters of these functions 
and the electron average kinetic energy <T(R)> and the total mo- 
lecular potential energy <V(R)>. The relatively brief distance 
through which weak bonding occurs (as opposed to the relative 
distances for chemical bonding) is discussed, as is the origin of 
bond saturation through a homologous series of weakly bound dia- 
tomics. 


8363 Near degenerate it between the radi- 
cal cations of formaldehyde and hydroxymethylene. Osamura, 
Y.; Goddard, J.D.; Schaefer, H.F. III; Kim, K.S. (Depart- 
ment of Chemistry and Institute for Theoretical Chemistry, 
University of Texas, Austin, Texas 78712). Journal of 
Chemical Physics, The (U.S.); 74: No. 1, 617-621(1 Jan 1981). 

Motivated by the recent experiments of Berkowitz, a system- 
atic theoretical study of the ion isomerization HxCO*->HCOH?* has 
been carried out. Structures and vibrational frequencies for H2CO*, 
the transition state, and the cis and trans isomers of HCOH* have 
been determined at the double zeta basis set self-consistent-field 
(SCF) level of theory. Equilibrium geometries were also predicted 
from SCF theory using a double zeta plus polarization (DZ+P) 
basis set. Final energetics were pinned down using DZ +P configu- 
ration interaction, involving a total of 16 290 configurations. The 
most reliable theoretical results suggest that trans-HCOH* lies 5.5 
kcal above HyCO*. Zero-point vibrational energy corrections do 
not change this HxCO* —HCOH* separation. Similarly cis-HCOH* 
is predicted to lie 4.1 kcal above the trans isomer, and the barrier to 
rotation between the two HCOH* isomers is ~ 18 kcal. The barrier 
to HxCO*—+HCOH* rearrangement is predicted to be 49.0 kcal, or 
44.4 kcal after correction for zero-point vibrational energies is 
made. The relationship between this cationic 1,2-hydrogen shift and 
the corresponding neutral rearrangement is discussed in terms of 
qualitative molecular orbital theory. 





ion ap~ (2s). : ysics Depart- 
ment, Rice University, Houston, Texas 77001). Physical 
Review, The, A. General Physics (U. S.); 23: No. 1, 46-51(Jan 
1981). 

Fully quantum-mechanical calculations have been performed 
to determine the radiative collisional cross sections for quenching 
of metastable muonic hydrogen pp (2s) by normal hydrogen atoms 
and for quenching of the metastable muonic helium ion ap~ (2s) by 
normal helium atoms. The interatomic potential curves and the ra- 
diative transition rates for the mixed electronic-muonic systems are 
calculated using molecular-structure methods. The nuclear motion 
is treated as adiabatic and the interaction is written in terms of a 
complex potential. The cross sections are evaluated by direct nu- 
merical integration of the Schroedinger equation. The two-body 
thermal (300 K) quenching rate constants obtained are 3.7 x 10™*® 
cm/sec for pu~ and 6.0 x 107* cm/sec for ap. 


8365 Oscillator-strength moments, stopping powers, and 
total inelastic-scattering cross sections of all atoms through 
strontium. Inokuti, M.; Dehmer, J.L.; Baer, T.; Hanson, J.D. 
(Argonne National Laboratory, Argonne, [Illinois 60439). 
W-31-109-ENG-38. Physical Review, The, A. General Physics 
(U. S.); 23: No. 1, 95-109(Jan 1981). 

Systematics of the atomic properties named in the title and 
of other related quantities have been comprehensively studied. Our 
calculations are based on a single-electron approximation using the 
Hartree-Slater central potential: a model that represents a reason- 
able compromise between two goals, namely, a realistic description 
of the major features of atomic dynamics and an economical com- 
putation necessary for a survey over many atoms. Our results not 
only quantify the general trends of the atomic properties as qualita- 
tively expected from the periodic table, but also provide a sensible 
guide to experiment (on atoms for which no other data are availa- 
ble), to theory (for which we suggest several specific aims of more 
advanced analysis), and to applications including radiological phys- 
ics and charged-particle microscopy. 


8366 Green's-function approach to nonresonance multi- 
photon absorption in the alkali-metal atoms. McGuire, E.J. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). Physical Review, The, A. General Physics (U. S.); 23: 
No. 1, 186-200(Jan 1981). 

An exact Green’s function is constructed for the one-elec- 
tron Schroedinger equation using a central potential obtained from 
a piecewise linear approximation to -rV(r) of Herman and Skillman. 
With the Green's function two- and three-photon ionization cross 
sections are calculaied for He(1s)(2s) 'S, *S, and the alkali metals, 
and compared to other calculations and experiments. Resonances in 
the cross sections occur at model eigenvalues rather than experi- 
mental energy levels. It is demonstrated that the resonances can be 
made to occur at experimental values either by simple shifts in the 
wavelength scale, by adjusting the ionization energy in the calcula- 
tion, or by including the eigenvalue differences in a finite sum. 
However, as these are perturbation-theory calculations and not ap- 
plicable at very high intensities or on resonance, only the wings of 
the resonance structure are included in the calculation. 


8367 Radiative electron capture by Cl ions incident on C 
and Cu foils. Tanis, J.A.; Shafroth, S.M.; Willis, J.E.; 
Mowat, J.R. (Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). W-7405-ENG-48. 
Physical Review, The, A. General Physics (U. S.); 23: No. 1, 
367-371(Jan 1981). 

Radiative-electron-capture (REC) cross sections for 40—80 
MeV Cl ions incident on thin C foils are reported and compared 
with previous results using Cu targets. We find that the measured 
REC cross section per K vacancy scales according to the number 
of “free” electrons on the target atom, i.e., those bound target elec- 
trons with a velocity much less than the incident projectile veloc- 
ity. Comparison is made with the free-electron theory of Bethe and 
Salpeter and good agreement is obtained. Experimental and theo- 
retical results are compared with those of Lindskog et al., and con- 
sideration is given to different ways of computing the theoretical 
REC cross section. 
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8368 Effect of laser bandwidth on intense-field Raman 
scattering. Cooper, J.; Szoeke, A. (Lawrence Livermore 
Laboratory, University of California, Livermore, California 
94550). W-7405-ENG-48. Physical Review, The, A. General 
Physics (U. S.); 23: No. 1, 379-384(Jan 1981). 

We consider the effect of finite bandwidth of a strong pump 
field on the stimulated Raman scattering and the stimulated fluores- 
cence due to a weak probe beam. When a decorrelation approxima- 
tion is valid, it is possible to express the resulting scattering in terms 
of simple convolution integrals with the strong-field intensity spec- 
trum. 


8369 Extension of the matrix theory of circular dich- 
roism for unordered polypeptides. Rabenold, D.A. (Institute 
of Molecular Biophysics, The Florida State University, Tal- 
lahassee, Florida 32306). Journal of Chemical Physics, The 
(U.S.); 73: No. 12, 5942-5946(15 Dec 1980). 

A Green operator technique used within a susceptibility 
framework is employed to present a unified theory for the circular 
dichroism of unordered polypeptides. The theory includes ground 
state wave function corrections. Two limiting cases of the formula- 
tion are the matrix theory of CD and a generalization of the rota- 
tional strength expressions derived by Tinoco [Adv. Chem. Phys. 4, 
113 (1962)]. 


8370 Angular distribution in the photoelectron spectrum 
of the ground and first excited vibrational bands of the X ?u/ 
sub g/* state in N2* measured as a function of photon energy. 
Carlson, T.A.; Krause, M.O.; Mehaffy, D.; Taylor, J.W.; 
Grimm, F.A.; Allen, J.D. Jr. (Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee 37830). Journal of Chemical 
Physics, The (U.S.); 73: No. 12, 6056-6058(15 Dec 1980). 

Angle-resolved photoelectron spectra were taken of the first 
ionization state of Nz as a function of photon energy using a mon- 
ochromatized beam of polarized photons from the Wisconsin 
Synchrotron Radiation Center. From these results the angular pa- 
rameters for the first two vibrational states were determined over a 
range of photon energies from 17.7 to 31.0 eV. In energy ranges 
where resonance absorption, accompanied by autoionization, is ex- 
pected to occur, B for the first excited vibrational level (vi) was 
frequently characterized by near zero values. In energy regions free 
of discrete autoionization v; was found to have a value of B consid- 
erably larger (~0.4 to 0.8 units) than that for the ground vibration- 
al level (vo). This result is shown to be in accordance with recent 
calculations by Dehmer et al., based on the effect of vibrational 
motion on # in the vicinity of a shape resonance. 


8371 Three-dimensional quantum mechanical studies of 
D+H2—HD-+H reactive scattering. IV. Cross sections and 
rate constants with rotationally excited target molecules. Sun, 
J.C.; Choi, B.H.; Poe, R.T.; Tang, K.T. (Department of 
Physics, University of California, Riverside, California 
92521). Journal of Chemical Physics, The (U.S.); 73: No. 12, 
6095-6107(15 Dec 1980). 

The body fixed formulation of the adiabatic distorted wave 
theory is used to study the reactive collisions of the (D,H2) system. 
Cross sections are obtained on the ab initio potential surface from 
the threshold to 0.5 eV in relative translation energy for the case 
where the target molecule is in the first rotationally excited state. 
The present results of the ortho-hydrogen are qualitatively similar 
to but quantitatively different from the previous results of para-hy- 
drogen. The statistically weighted cross sections and product state 
distributions are found in general agreement with the molecular 
beam experiment. The reaction rates are obtained by integration 
over the distribution function. From 150 to 750°K where there are 
experimental data, the curvature in the Arrhenius plot of the calcu- 
lated rate constants is in excellent agreement with experiment. 
However, the absolute magnitudes of the rate constants are smaller 
than the experimental ones. 
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8372 Multiphoton dissociation of ethyl chloride at 3.3 
fe Excitation mechanism and rate analysis. Dai, 

Kung, A.H.; Moore, C.B. ent of Chemistry, 
University of California and Materials and Molecular Re- 
search Division of the Lawrence Berkeley Laboratory, 
Berkeley, California 94720). Journal of Chemical Physics, 
The (US); 73: No. 12, 6124-6136(15 Dec 1980). 

Tunable 3.3 um laser pulses were used to excite the CH 
stretching modes of ethyl chloride. Energy deposition vs fluence 
was measured optoacoustically. For 3.3 ym excitation, absorbed 
energy increases almost linearly with fluence, while for 10 um exci- 
tation there is substantial saturation. Dissociation yields were meas- 
ured as a function of fluence and of wavelength by gas chromato- 
graphic determination of C,H, from C:H;Cl+nhv—C,H,+HCl. 
Much higher yields were observed for 3.3 um excitation than for 
CO, laser 10 ym excitation. Sharp resonances in the 3.3 ym disso- 
ciation yield spectrum match peaks in the fundamental and over- 
tone absorption spectra. Overtone spectra show that for many rota- 
tional states the v/sub CH/=2 level (6000 cm™~") is in the quasicon- 
tinuum and that v/sub CH/=3 is always in the quasicontinuum. 
The resonant nature of the excitation allows the rate equations de- 
scription for transitions in the quasicontinuum and continuum to be 
extended to the discrete levels. Absorption cross sections are esti- 
mated from ordinary IR spectra. A set of cross sections which is 
constant or slowly decreasing with increasing vibrational excitation 
gives good fits to both absorption and dissociation yield data. The 
much smaller dissociation yields and the saturated absorption at 10 
pm reilect bottlenecking in the discrete levels. As ethyl chloride 
pressure is increased from 0.2 to 2 Torr the fraction dissociated de- 
creases by nearly a factor of 2. Only about 10% further decrease 
occurs from 2 to 6 Torr. The rate equations model gives a similar 
curve when the strong collision assumption is made for vibrational 
relaxation and RRKM dissociation rates are used. 


8373 Energy curves and moments for PbHe and PbXe. 
Basch, H.; Julienne, P.S.; Krauss, M.; Rosenkrantz, M.E. 

ent of Chemistry, Bar-Ilan University, Ramat-Gan, 
Israel). Journal of Chemical Physics, The (U.S.); 73: No. 12, 
6247-6258(15 Dec 1980). 

Collision induced absorption at either the pump or Stokes 
wavelength could reduce the efficiency of Raman scattering of 
XeCl pump radiation in Pb vapor. Calculation of the collision in- 
duced absorption requires a knowledge of the different energy 
curves between the ground and upper states and the transition 
moment as a function of the internuclear distance. These curves 
were obtained in a first-order configuration interaction calculation 
of the PbHe, PbHe*, PbXe, and PbXe* valence states. The atomic 
cores of Pb and Xe were replaced by relativistic effective core po- 
tentials so as to make the calculations tractable. The van der Waals 
interaction was also estimated by a variational perturbation calcula- 
tion. These results were transformed to an 1) representation using 
an empirically determined spin—orbit operator. Using these theo- 
retical data we estimate the collision induced absorption cross sec- 
tions to be 10~*° and 10-2 cm? per atmosphere of Xe for the first 
and second Stokes lines in the case of a 308.0 nm pump. Cross sec- 
tions for He will be about an order of magnitude smaller due to the 
smaller transition moments. The energy defect for the pump wave- 
length is estimated to be so large that no significant absorption is 
expected for either PbXe or PbHe collision partners. There are also 
no calculated curve crossings at an energy lower than 0.25 eV, 
which indicates a very small probability for deactivation of Pb(*P2) 
by rare gas collision. 


8374 A HNC study of asymmetrically charged hard 
spheres. Rogers, F.J. (University of California, Lawrence 
Livermore National Laboratory, Livermore, California 
94550). Journal of Chemical Physics, The (U.S.); 73: No. 12, 
6272-6278(15 Dec 1980). 

The hypernetted chain equation (HNC) has been solved for 
two-component highly asymmetric charged hard spheres and a sys- 
tematic study of electrolytes ranging up to 20—1 has been carried 
out in the restricted primitive model. The cation—anion distribution 
function is found to exhibit complex structure for highly asymmet- 
ric electrolytes. Many component solutions of the HNC have been 
carried out. An application to a 1, 2, 3,-1 electrolyte is discussed. 


8375 
attractive contact potentials. 
Division, Department of Ener; 


ment, Gr ge enn 
11973). DE-AC02-76CH-00016. Journal of Chemical Physics, 
The — 73: No. 12, 6284-6287(15 Dec 1980). 

A rigorous derivation is given of the collision rate for 
spherical aerosol particles in the free-molecular regime interacting 
via an attractive potential which diverges at particle contact. The 
Lifshitz—van der Waals and electrical image potentials are two ex- 
amples of such particle interactions that play important roles in 
aerosol dynamics. The method employed in the derivation of this 
extended free-molecular collision rate is then used to derive an ex- 
pression for transition regime collision rates by means of Fuchs’ 
method. This is the first time that the influence of a particle interac- 
tion potential upon the collision rate has been incorporated into the 
Fuchs formula. Results of computations employing the extended 
free-molecular formula derived here are compared with published 
data and the computations used in their interpretation. By utilizing 
the same interaction potentials as in those interpretative computa- 
tions, the corrected free-molecular formula is shown to improve the 
data fits. 


8376 Lifshitz—van der Waals forces in aerosol 


Chemistry Division, Department of Energy 
and Environment, Brookhaven Nati National Laboratory, U ton, 
py York 11973). DE-AC02-76CH00016. Journal of Chemi- 
cal Physics, The (U.S.); 73: No. 12, 6288-6295(15 Dec 1980). 
Collision rates among water droplets are computed by the 
application of results of a current paper which gives a rigorous ex- 
pression for free-molecular collisions between aerosol particles with 
a singular, attractive contact potential and the extension of that ex- 
pression throughout the transition regime via Fuchs’ interpolation 
method. An expression for the Lifshitz—van der Waals attractive 
potential recently derived by Kiefer et al. is modified to include a 
physically motivated, frequency-dependent retardation factor and is 
used with experimental data for water's freq dent di- 
electric susceptibility. This expression is employed i in the computa- 
tion of the ratio of the collision rate incorporating the interaction 
potential to the collision rate omitting the potential for various pairs 
of water particles of 1, 10, 100, and 1000 nm radii at 0.1, 1.0, and 
10.0 atm. pressures. A graph of this ratio for a pair of 200 nm 
radius particles as a function of pressure is given and shown to dis- 
play similar pressure-dependent behavior to recent experimental re- 
sults by Wagner and Kerker on the coagulation rates of DEHS par- 
ticles of the same size. This appears to be the first explanation of 
the systematic deviations near to and beyond experimental error of 
their experimental data from the predictions of Fuchs’ unmodified 
formula. The ratio is also calculated by dividing the integral over 
the electromagnetic frequency spectrum in the van der Waals 
energy into long and short wavelength parts. This is used to esti- 
mate the relative importance of these components upon aerosol par- 
ticle collision rates. By inference they suggest broader patterns of 
behavior for other particles. 





8377 Application of complex coordinate SCF 
to a molecular shape resonance: The *Pi/sub g/ state of N2~. 
Rescigno, T.N.; Orel, A.E.; McCurdy, C.W. (Theoretical 
Atomic and Molecular Physics Group, Lawrence Liver- 
more National Laboratory, University of California, Liver- 
more, California 94550). W-7405-ENG-48. Journal of Chemi- 
cal Physics, The (U.S.); 73: No. 12, 6347-6348(15 Dec 1980). 
The lifetime and level width of the metastable *Pi/sub g/ 
state of Nz are calculated using restricted Hartree-Fock 
theory.(AIP) 


8378 A crossed molecular beam study of the 
O(D.)+CH, reaction. Casavecchia, P.; Buss, R.J.; Sibener, 
S.J.; Lee, Y.T. (Materials and Molecular Research Division, 
Lawrence Berkeley Laboratory, Berkeley, California 
94720). Journal of Chemical Physics, The (U.S.); 73: No. 12, 
6351-6352(15 Dec 1980). 

A cross molecular beam experiment was performed to study 
the O('D2)+CH, reaction. The results show that hydrogen atom 
elimination reaction greatly exceeds molecular hydrogen elimina- 
tion. (AIP) 





Lyman-a production in collisions 

ions and sodium atoms. Kushawaha, V.S.; 

Burkhardt, C. Leventhal, J.J. (Department of Physics, 

Uni of Missouri at St. Louis, St. Louis, Missouri 

63121). IE-AS02-76-ER02718. Physical Review Letters 
(U.S.); 48: No. 21, 1686-1688(24 Nov 1980). 

‘The first measurement is reported of the absolute cross sec- 
tion as a function of kinetic energy for a process involving a state- 
selected excited reactant, namely near-resonant H* -Na(3p) charge 

The ion-beam experiments show enhanced production of 
La from H*-Na when the sodium is irradiated with laser light 
tuned to a D line. The results presented here demonstrate unambi- 
guously that of H*, Hz *, and Hs *, only H* leads to enhancement; 
however, the effect occurs only for energies below 30 eV. 


8380 Initial tests of i second-Born—term source 
of asymmetry in forward electron ejection by fast bare nuclei. 
Breinig, M.; Elston, S.; Sellin, 1; Liljeby, L.; Thoe, R.; 
Vane, C.R.; "Gould, H.; Marrus, R: Laubert, R. ” (University 
of Tennessee, Knoxville, Tennessee 37916). W-7405-ENG- 
26. Physical Review Letters (U.S.); 45: No. 21, 1689-1692(24 
Nov 1980). 

The shapes of continuum capture cusps arising from ejection 
of target electrons by 15—18 a.u. velocity Ar’* nuclei traversing 
He, Ne, and Ar are investigated. Observed asymmetries are com- 
pared to the second-Born-term asymmetry conjecture by Shake- 
shaft and Spruch, and to the alternative, first-Born-term asymmetry 
counter-conjecture by Chan and Eichler. Present evidence favors 
the former conjecture. 


Oscillator strengths and collision strengths for S 
IV. Bhadra, K.; Henry, R.J.W. ent of Physics and 
Astronomy, Louisiana State University). EY-76-S-05-4881. 

hysical Journal, The (U.S.); 240: No. 1, 368-373(15 
Aug 1980). 

Collision strengths for S IV for excitation between the fine 
structure levels of the 3s? 3p for ground state and excited 3s3p**P, 
2D, ?P, and ?S are calculated in two-state and five-state close-cou- 
pling approximations for the energy range 1.3<k?<6.0 R. Configu- 
ration-interaction target wave functions which gave oscillator 
strengths accurate to 10% are used in the expansion. Comparison 
with beam-foil experimental data is good. It is concluded that use 
of elaborate wave functions is more important than the choice of 
the scattering approximation. 


6404 Fluid Physics 


8382 Unified model of the smectic-A, nematic, and iso- 
tropic phases for bulk, interfaces, and thin films. II. Inter- 
faces and thin films. Rosenblatt, C.; Ronis, D. (Applied 
Physics and Laser Spectroscopy Group, Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 
94720). Physical Review, The, A. General Physics (U. S.); 23: 
No. 1, 305-315(Jan 1981). 

Using material parameters determined by bulk behavior, and 
the lattice model presented previously by us, we study interfacial 
and thin-film phenomena in the mean-field approximation. The ef- 
fects of free and solid surfaces on orientational ordering for the iso- 
tropic phase are found to depend on the details of the intermolecu- 
lar interaction and, sufficiently far above the supercooling limit, the 
decay length is on the order of a molecular dimension. For some 
materials, we find smecticlike thin films at temperatures above the 
bulk nematic-isotropic transition, enhanced orientational ordering, 
and the possibility of multiple smecticlike phases. 


6451 Particle Interactions And Properties - 
Experimental 


8383 (SLAC-PUB—2638) Neutrino oscillations and neu- 
trino-electron scattering. Kayser, B.; Rosen, S.P. (Stanford 
Linear Accelerator Center, CA (USA); Purdue Univ., La- 
fayette, IN (USA). t. of Physics). Oct 1980. Contract 
+ pelea 9p. (CONF-8010127—5). NTIS, PC A02/ 
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From Neutrino mass mini-conference; Cable, WI, USA (1 
Oct 1980). 

Neutrino flavor oscillations can significantly alter the cross 
section for neutrino-electron scattering. As a result, such oscilla- 
theories of neutral-current processes. They may also lead to strik- 
ingly large effects in high-energy accelerator experiments. 


Trimuon and dimuon events produced by 10.5- 

GeV/c an lead. LeBritton, J.; McCal, D.; Melissinos, A.; 

Miller, M.; Alspector, J.; Borenstein, s.; Kalb- 

fleisch, 8; Scharenguivel, J.; Strand, R.; Abashian, A. (De- 

partment of Physics and ‘Astronomy, University of Roches- 

ter, Rochester, New York 14627). EY-76-C-02-0016;EY-C- 

02-3065. Physical Review, The, D. Particles and Fields (U. S.); 
23: No. 1, 1-13(1 Jan 1981). 

We report on the production of 158 trimuon and 637 dimuon 
events by 10.5-GeV/c muons incident on lead. The sensitivity of 
the experiment was typically 1 event per picobarn per nucleon. It is 
shown that the majority of the trimuon events are due to QED tri- 
dent production. We present differential and total cross sections for 
this process and establish that muons obey Fermi-Dirac statistics at 
a confidence level of 8 standard deviations. Approximately 10% of 
the trimuons are due to other processes, most probably diffraction 
of the virtual photon. Upper limits on the production of particles 
with a three-muon decay mode and on inelastic virtual-photon 
Compton scattering are obtained. The dimuon events can be ac- 
counted for by tridents where one of the muons lies outside the ac- 
ceptance of the apparatus and by the production of 7 and K 
mesons which subsequently decay into a muon. Upper limits on 
prompt single-muon production are given. 


8385 250-GeV/c 7pp a distributions and the 
two-component model. Hays, P.J.; Diamond, R.N.; Clark, 
R.K.; oom S.; Lannutti, J. E; Berge, J.P.; Bogert, 
Hanft, R.; Faris Huson, F.R.; Kahn, S; Smart, W 
(Florida State University, Tallahassee, Florida 32306). Physi- 
cal Review, The, D. Particles and Fields (U. S.); 23: No. 1, 20- 
30(1 Jan 1981). 

The charged-particle multiplicity distribution from 250- 
GeV/c mp interactions in the Fermilab 15-ft bubble chamber is 
presented. The corrections to the raw data are described. Fits to 
these data along with other high-energy bubble-chamber data show 
that cluster models with two components: a low-multiplicity, dif- 
fractive component and a high-multiplicity, nondiffractive compo- 
nent: describe the data fairly well. The charged multiplicity of each 
cluster is found to be ~2, while the number of clusters for each 
component grows linearly with In(s). The multiplicity moments are 
consistent with other experiments. We find <n/sub c/>=8.427 +- 
0.059, f/sup c/c2=8.66 +- 0.11, <n/sub c/>/D=2.038 +- 0.023. 
The total inelastic cross section is o/sub I/=21.42 +- 0.50 mb. 


8386 Proton polarization in inclusive production at 400 
GeV/c. Yamin, P.; Bunce, G.; Cox, P.T.; Dworkin, J.; 
Heller, K.; Overseth, O.E.; Devlin, T.; Skubic, P.; Grobel, 
R.; Handler, R.; March, R.; Pondrom, L.; Sheaff, M.; Wil- 
kinson, C. (Accelerator Department, Brookhaven National 
Laboratory, Upton, New York 11973). DE-AC02-76- 
CH00016. Physical Review, The, D. Particles and Fields (U. 
S.); 23: No. 1, 31-32(1 Jan 1981). 

A search was made for polarization in inclusive proton pro- 
duction at 400 GeV/c, P/sub t/=0.96 GeV/c, x=0.8. (Polarization 
in inclusive A production is 10% in this region.) These protons 
were used to produce A's at p/sub t/=0, and the polarization was 
found to be 0.003 +- 0.006. This indicates that either the proton 
polarization is zero or that the p-A spin transfer is zero, or both. 
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ist, J.L.; Taureg, H.; Tonutti, 

e Zaccone, H.; ‘Abrams, GS.; 

ers, ‘WC; Coles, M.W.; Cooper, S.; 

Dieterle, WwW. E. Dillon, J.B.; Eaton, M.W.; Gidal, G.; Gold- 

haber, G.; Johnson, A.D.; Kadyk, J.A.; Lankford, AJ; Mil- 

likan, RE; Nelson, M. E;; Pang, C.Y.; Patrick, J.F.; Strait, 

J.; Trilling, G.H.; Vella, E.N.; Videau, I. (sectiontanford 

Linear Accelerator Center, Stanford University, Stanford, 

California 94305). DE-AC03-76-SF00515; W-7405-ENG-48. 

Physical Review, The, D. Particles and Fields (U. S.); 23: No. 
1, 43-55(1 Jan 1981). 

We present results of a detailed analysis of inclusive direct 
photon production at the psi(3095). The direct-photon momentum 
distribution for x>0.4 is presented and compared with the leading- 
order quantum-chromodynamic prediction. The total production 
rate is found to be consistent with theoretical expectations, but the 
observed momentum distribution is considerably softer. Results of 
an analysis of some inclusive properties of the hadronic system re- 
coiling against the direct photon are presented. The mean charged- 
particle and K/sub S/ multiplicities are presented as functions of 
the invariant mass of the hadronic system. These data agree well 
with the corresponding mean multiplicities measured in e* e~ anni- 
hilations at center-of-mass energies comparable to the invariant 
mass of the hadronic system. 


8388 Limits on neutrino oscillations from muon-decay 
neutrinos. Nemethy, P.; Willis, S.E.; Hughes, V.W.; 
Burman, R.L.; Cochran, D.R.F.; Frank, J. 'S: Redwine, 
R.P.; Duclos, I; Kaspar, H.; Hargrove, C.K.; Moser, U. 
(Yale University, New Haven, Connecticut 06520). EY-76- 
C-3075;W-7405-ENG-36;W-7405-ENG-48. Physical Review, 
oe ss Particles and Fields (U. S.); 23: No. 1, 262-264(1 Jan 
1). 

No evidence for neutrino oscillations is seen in our experi- 
ment which observed neutrinos from muon decays at rest. Upper 
limits on oscillation parameters are presented for neutrino mixing of 
the kind v/sub e/—+v/sub p/ and also of the kind v/sub e/—+v/sub 
i/, inot =p. 


8389 Search for narrow p-barp states in the reaction 
m@pp—p7 p-barp at 16 GeV/c. Chung, S.U.; Etkin, A.; 
Fernow, R.; Foley, K.; Goldman, J.H.; Kirk, H.; Kopp, J: 
Lesnik, A.; Love, W.; Morris, T.; Ozaki, S.; Platner, E.; 
Protopopescu, S.D.; Saulys, A; Weygand, D. P.; Wheeler, 
C.D.; Willen, E.; Bensin er, J: Morris, W.; Lindenbaum, 
S.J.; "Kramer, M.A.; Mallik, U.; Bar-Yam, Z.; Dowd, J.; 
Kern, W.; Winik, M.; Button-Shafer, J.; Dhar, S.; Lichti, R. 
(Brookhaven National Laboratory, Upton, New York 
11973). AC02-76-CH00016; EY-76-02-3230; DE-AC02-ERO- 
3330. Physical Review Letters (U.S.); 45: No. 20, 1611- 
1614(17 Nov 1980). 

This Letter carries out a sensitive (~5 events/nb) search for 
narrow p-barp states at the Brookhaven National Laboratory multi- 
particle spectrometer. No evidence is found for such states in the 
mass range 1900-2400 MeV/c? in the reaction 7” p-+p7r™ p-barp at 
16 GeV/c. In particular, the p-barp states at 2020 and 2200 MeV/c? 
previously reported in a CERN 1)-spectrometer experiment are not 
observed. 


8390 Study of inclusive A polarization from hydrogen 
and other targets at 28 GeV. Raychaudhuri, K.; Jensen, D.; 
Lomanno, F.; McIntyre, D.; Rabin, M. (Massachusetts 
Univ., Amherst (USA). Dept. of Physics and Astronomy); 
Bunce, G.; Yamin, S.P. (Brookhaven National Lab., Upton, 
NY (USA). Accelerator Dept.); Cox, P.T.; Dworkin, J.; 
Overseth, O.E. —— Univ., Ann Arbor (USA). Dept. 
of Physics). 90: No. 3, 319-323(Feb 1980). 

We report measurements of inclusive A polarization, pro- 
duced by unpolarized protons incident at several momenta (20, 24, 
and 28.5 GeV/c) onto hydrogen, deuterium, and beryllium targets. 


A large polarization from hydrogen, P = -0.34 +- 0.06 at p/sub T/ 
= 1.2 GeV/c, establishes the fact that inclusive A polarization 
arises from p-p collisions. 
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REFER ALSO TO CITATION(S) 8403, 8404 


8391 (SLAC-PUB—2625) Deep inelastic phenomena. 
Prescott, C.Y. (Stanford Linear Accelerator Center, CA 
(USA)). Oct 1980. Contract AC03-76SF00515. 53p. (CONF- 
800778—2). NTIS, PC A04/MF AO1. 

From 18. course: the high energy limit; Erice, Trapani, Italy 
(31 Jul 1980). 

Nucleon structure as seen in the context of deep inelastic 
scattering is discussed. The lectures begin with consideration of the 
quark-parton model. The model forms the basis of understanding 
lepton-nucleon inelastic scattering. As improved data in lepton-nu- 
cleon scattering at high energies became available, the quark-parton 
model failed to explain some crucial features of these data. At ap- 
proximately the same time a candidate theory of strong interactions 
based on a SU(3) gauge theory of color was being discussed in the 
literature, and new ideas on the explanation of inelastic scattering 
data became popular. A new theory of strong interactions, now 
called quantum chromodynamics provides a new framework for un- 
derstanding the data, with a much stronger theoretical foundation, 
and seems to explain well the features of the data. The lectures 
conclude with a look at some recent experiments which provide 
new data at very high energies. These lectures are concerned pri- 
marily with charged lepton inelastic scattering and to a lesser 
extent with neutrino results. Furthermore, due to time and space 
limitations, topics such as final state hadron studies, and multi-muon 
production are omitted here. The lectures concentrate on the more 
central issues: the quark-parton model and concepts of scaling, scale 
breaking and the ideas of quantum chromodynamics, the Q? de- 
pendence of structure function, moments, and the important param- 
eter R. 


8392 Chromodynamic corrections to neutrino production 
of heavy quarks. Gottschalk, T. (High Energy Physics Divi- 
sion, Argonne National Laboratory, Argonne, Illinois 
60439). W-31-109-ENG-38. Physical Review, The, D. Particles 
and Fields (U. S.); 23: No. 1, 56-74(1 Jan 1981). 

The O(a/sub s/) perturbative quantum-chromodynamic cor- 
rections to weak, charged-current production of heavy quarks are 
evaluated. For perturbative subtractions and parton densities de- 
fined via the electroproduction structure function F*2, the residual 
corrections to vN flavor-production structure functions are shown 
to be modest except for x1 or Q?<<M72 We investigate sensi- 
tivity of the results to different perturbative subtraction prescrip- 
tions. Specializing to charm production, we further find that, for 
E/sub v/>30 GeV, color-radiative corrections modify estimated 
production cross sections by no more than 10%. The results for 
charm are shown to be generally insensitive to factorization of 
G-—cc-bar splitting “singularities” into evolution of an intrinsic 
charm-sea component of the nucleon. The longitudinal structure 
function due to charm production is computed and found to be sub- 
stantial. 


8393 Z° asymmetries in jets in e*e~ annihilation as 
test of quark-fragmentation models. Puhala, M.J.; Rek, ZI. 
Young, B. (Ames Laboratory, Iowa State University, Ames, 
Iowa 50011). W-7405-ENG-82. Physical Review, The, D. Par- 
ticles and Fields (U. S.); 23: No. 1, 89-94(1 Jan 1981). 

We derive a relation between the theoretical quark-produc- 
tion asymmetries and measured jet asymmetries in e* e~ annihilation 
using simple parameters obtained from quark-fragmentation models. 
We show that with a suitable choice of jet criteria one should be 
able to observe sizable effects in spite of problems caused by quark 
misidentification. Mass effects near new-quark thresholds and the 
shapes of quark asymmetries for different flavors are discussed. 





8394 Higher-twist term in inclusive pion production at 
large momentum. ro E.L.; Gottschalk, T.; 
Sivers, D. (High Energy Physics Division, "Argonne Nation- 
al ——— Ar Tlinois 60439). W-31-109-ENG-38. 
Physical Review, D. Particles and Fields (U. S.); 23: No. 
1, 99-113(1 Jan 1981). 

We calculate the absolute rate and kinematic dependence of 
the cross sections for the high-twist subprocesses qG-»7rq and qq- 
bar—7G in perturbative quantum chromodynamics (QCD). These 
cross sections are used to estimate the high-twist contribution to 


The high-twist contributions are shown to be quantitatively impor- 
tant for p/sub T/less-than-tilde6 GeV? and x/sub T/greater-than- 
tilde0.5, and they should be included in detailed analyses of data. 
We discuss cross sections and charge ratios, and we comment brief- 
ly about inclusive spin-correlation measurements at large p/sub T/. 


Neutrino masses and mixings in gauge models with 
spontaneous parity violation. Mo! tra, R.N.; Senjanovic, 
G. (Department of Physics, The 7 College of the City 
University of New York, New York, New York 10031). 
Physical Review, The, D. Particles and Fields (U. S.); 23: No. 
1, 165-180(1 Jan 1981). 

Unified electroweak gauge theories based on the 

group SU(2)/sub L/ x SU(2)/sub R/ x U(1)/sub B/-L, in which 
the breakdown of parity invariance is spontaneous, lead most natu- 
rally to a massive neutrino. Assuming the neutrino to be a Major- 
ana particle, we show that smallness of its mass can be understood 
as a result of the observed maximality of parity violation in low- 
energy weak interactions. This result is shown to be independent of 
the number of generations and unaffected by renormalization ef- 
fects. Phenomenological consequences of this model at low energies 
are studied. Observation of neutrinoless double-8 decay will pro- 
vide a crucial test of this class of models. Implications for rare 
decays such as p—ey, p—>eee-bar, etc. are also noted. It is pointed 
out that in the realm of neutral-current phenomena, departure from 
the predictions of the standard model for polarized-electron— 
hadron scattering, forward-backward asymmetry in e*e~—p* yp, 
and neutrino interactions has a universal character and may be 
therefore used as a test of the model. 


Classification of mass matrices and the calculabil- 
ity of the Cabibbo angle. Rizzo, T.G. ent of Phys- 
ics, Brookhaven National Laboratory, Upton, New — 
11973). DE-AC02-76-CH00016. Physical Review, The, 
Particles and Fields (U. S.); 23: No. 1, 181-184(1 Jan fost. 

We have analyzed all possible 2 x 2 mass matrices with two 
nonzero elements in an attempt to find which matrices yield a rea- 
sonable value of the Cabibbo angle upon diagonalization. We do 
not concern ourselves with the origin of these mass matrices (spon- 
taneous symmetry breaking, bare-mass term, etc.). We find that, in 
the limit m/sub u//m/sub c/—0, only four possible relationships 
exist between sin?@/sub C/ and the quark mass ratio m/sub d//m/ 
sub s/, only one of which is reasonable for the usual value of m/ 
sub d//m/sub s/ (~1/20). This limits the possible forms of the 
quark mass matrix to be two in number, both of which have been 
discussed previously in the literature. 


8397 Potential energy of three heavy quarks in the MIT 
bag model. Aerts, A.T.; Heller, L. (Theoretical Division, 
Los Alamos Scientific Laboratory, University of a 
Los Alamos, New Mexico 87545). Physical Review, The, D. 
Particles and Fields (U. S.); 23: No. 1, 185- 192(1 Jan 1981). 

In the Born-Oppenheimer approximation to the MIT bag 
model the color-singlet n-quark (and/or antiquark) system is stud- 
ied. Analytic approximations to the spin-independent n-quark poten- 
tial energy are developed, based on spherical and cylindrical trial 
bag shapes. The domain of validity of these results is established in 
the qq-bar case through tests against a numerical solution. The re- 
sulting three-quark potential contains Coulomb-type and confining 
parts. The Coulomb-type terms are purely two-body in nature, and 
the confinement term is a three-body potential. 
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6398 Quark form factors and leading double logarithms 
in quantum Ellis, S.D.; Stirling, W.J. (De- 
— of Physics, University of Washington, Seattle, 

mare 98195). Physical Review, The, D. Particles and 

ids (U. S.); 23: No. 1, 214-226(1 Jan 1981). 

Perturbative quantum-chromodynamic corrections involving 
the emission of gluons which are both soft and collinear are dis- 
cussed for both hadronic production of lepton pairs and e* e~ anni- 
hilation. The result is an exponential, double-logarithmic quark 
“form factor.” The differences between previous analyses are clari- 
fied and the possible experimental observation of the form factor is 


ratory, ‘Gea of Californie, Los yada New Mexico 
87545). Physical Review, The, D. Particles and Fields (U. S.); 
23: No. 1, 260-261(1 Jan 1981). 

We find that the difference in n-n and n-p 'So scattering 
lengths leads to corrections to the ratio of neutral- to charged-cur- 
rent breakup of the deuteron of as much as ten percent. 


8400 ae Pn, A/He-*/sub A/H_ binding 
energy differences YN potential models. Gibson, 
B.F.; Lehman, D.R. "Macevcstosh Wtddan tak Aeon tot 

entific Laboratory, University of California, Los Alamos, 
New Mexico 87545). Physical Review, The, C. Nuclear Phys- 
ics (U. S.); 23: No. 1, 404-406(Jan 1981). 

Exact four-body calculations of the */sub A/He-*/sub A/H 
binding energy difference AB/sub A/ have been made using separa- 
ble potential approximations to four of the YN potential models of 
Nagels, Rijken, and deSwart. The results indicate that two of the 
potential models are consistent with the YN charge symmetry 
breaking implied by the experimental AB/sub A/. 


8401 Qualitative discussion of the YN interaction for A 
uclei with A< or =4. Gibson, B.F.; Lehman, D.R. 
eoretical Division, Los Alamos Scientific Laboratory, 
University of California, Los Alamos, New Mexico 87545). 
sical Review, The, C. Nuclear Physics (U. S.); 23: No. 1, 
573-574(Jan 1981). 
Major difficulties associated with attempts to describe the 
YN (hyperon-nucleon) interaction in all A-hypernuclear systems 
having A< or =4 by simple, effective Ap and An potentials are 
examined. The explicit A dependence of the YN interaction associ- 
ated with each system is explored, and the necessity of using exact 
four-body theory (in the A=4 system) to calculate small charge- 
symmetry-breaking effects in terms of AN potentials fitted to free 
AN scattering data is discussed. 


6454 Field Theory 


8402 Nonlinear delta models with extended supersym 
metry in four dimensions. Curtright, T.L. (Chicago Univ., 
IL (USA). Enrico Fermi Inst.); Freedman, D.Z. (State 
Univ. of New York, Stony Brook (USA). Inst. for Theoreti- 
cal Physics). 90: No. 1/2, 71-74(Feb 1980). 

Two nonlinear sigma models are discussed which have N = 
2 supersymmetry in four dimensions. The first is globally supersym- 
metric on a noncompact field manifold. The second model involves 
a compact manifold and requires coupling to N = 2 supergravity 
for consistency. Upon reduction to three and two dimensions, both 
models have N = 4 supersymmetry. In addition, the global model 
has vanishing (one-loop) charge renormalization in two dimensions. 


8403 Studies in the renormalization-prescription depend- 
ence of perturbative calculations. Celmaster, W.; Sivers, D. 
(High Energy Physics Division, Argonne National Labora- 
tory, Argonne, Illinois 60439). W-31-109-ENG-38. Physical 
Review, The, D. Particles and Fields (U. S.); 23: No. 1, 227- 
254(1 Jan 1981). 

Now that the quantitative testing of perturbative quantum 
chromodynamics (QCD) has become a major experimental and 
theoretical effort, it is important to understand the renormalization- 
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prescription dependence of perturbative calculations. We stress the 
manana rend age we echgagere rai Bose 
expansion parameter which reduces the magnitude of high-order 
corrections. We give explicit arguments suggesting that a choice of 
coupling based on momentum-space subtraction can be phenomeno- 
logically useful. Examples from QCD and QED are used to illus- 
See Fe SE, 088 we Se ite SE ee See 


8404 Goldberger-Treiman constants of dynamical near- 
Goldstone modes. Beg, M.A.B. (The Rockefeller University, 
New York, New York 10021). EY-76-C-02-2232B. Physical 
Review, The, D. Particles and Fields (U. S.); 23: No. 1, 255- 
257(1 Jan 1981). 

Within the framework of a model for the quantum-chromo- 
dynamic vacuum, a collision-theory argument is used to assess the 
magnitudes of the Goldberger-Treiman constants of dynamical 
near-Goldstone modes. The values so estimated for f/sub 7/ and f/ 
sub K/ are in fair agreement with observation. 


8405 Introduction to the Yang-Mills quantum 
Jackiw, R. (Centro de Investigation del I.P.N., A 
Postal 14-740, Mexico 14, D.F.). EY-76-C-02-3069. 
of Modern Physics (U.S.); 52: No. 4, 661-673(Oct 1980). 

A pedagogical discussion of the Yang-Mills quantum theory 
is presented. A somewhat unconventional description makes use of 
physical, quantum-mechanical ideas, rather than of formal, math- 
ematical developments. The purpose is to highlight those aspects of 
the model which have been exposed in the last few years by semi- 
classical methods, but without using semiclassical approximations. 
This requires a careful treatment of the non-Abelian gauge symme- 
try present in the theory. 


eviews 


8406 Non-local continuity equations for self-dual SU(N) 
Yang-Mills fields. Prasad, M.K.; Sinha, A. (State Univ. of 
New York, aia Brook (USA). Inst. for Theoretical Phys- 
ics); Wang, L.L. C. (Brookhaven National Lab., Upton, NY 
(USA)). 87: No. 3, 237- -238(5 Nov 1979). 

Using a manifestly gauge invariant formulation, an infinite 
set of classical non-local continuity equations is constructed for the 
self-dual SU(N) Yang-Mills fields. 


8407 S in UW) lattice gauge theory. Eguchi, T. 
(Chicago Univ., IL (USA). Enrico Fermi Inst.). 87: No. 1-2, 
91-96(22 Oct 1979). 

The author considers the string representation of the lattice 
U(N) gauge theory and derives an exact relation between Wilson 
loop amplitudes for contours differing from each other by infinites- 
imal amounts. This relation is the analogue of the Schwinger-Dyson 
equation in the ordinary field theory. In the limit of large N the 
equation appears to be linearized and implies a free and non-inter- 
acting propagation of strings. 


6455 Scattering Theory 


8408 (LA—8548-T) Relativistic off-mass-shell and off- 
energy-shell scattering theories: an application of the rotation 
and Lorentz groups. Giebink, D.R. (Los Alamos Scientific 
Lab., NM (USA)). Oct 1980. Contract W-7405-ENG-36. 
255p. NTIS, PC A12/MF AO1. 

Thesis. Submitted to Univ. of Texas, Austin. 

A relativistic, phenomenological scattering theory for parti- 
cles with arbitrary spin is presented, and the relation between off- 
mass-shell and off-energy-shell theories is discussed. The theory is 
formulated from the Hilbert-space representation of particles with 
spin in relativistic quantum mechanics. This topic is reviewed in a 
basis-independent manner by appealing to the properties of the ro- 
tation and Lorentz groups and their representations. Spin is dis- 
cussed and a set of basis state vectors for the single-particle Hilbert 
space is derived from this perspective. Two- and three-particle Hil- 
bert-space bases are then constructed, and angular momentum is 
discussed. The z-circumflex and helicity bases are presented as ex- 
amples of the general procedure. These foundations allow the on- 
shell scattering amplitude to be defined. The space-inversion and 
time-reversal properties of this amplitude suggest that a new scat- 
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tering function be defined such that a continuation of that function 
to negative energies can be considered. Antiparticle scattering 
events are associated with the continued function, and the CPT 
theorem arises as a natural consequence of this association. More- 
over, these considerations lead to the definition of an off-mass-shell 


theory, and is more susceptible to a phenomenological treatment. 
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Gross, F. (The W 
20016). DE-AC03-76SF00515. Physica "Review, 
clear Physics (U. S.); 23: No. 1, 363-374(Jan 1981). 
We present a description, including relevant formulas and 
numerical estimates, of a set of polarization transfer experiments 
which appear to offer a feasible way to separate the deuteron 
charge and quadrupole form factors and measure the neutron and 
proton electric form factors. The experiments require a 2 to 4 GeV 
high-intensity, high-duty factor, longitudinally polarized electron 
beam and require that the polarization of the recoiling hadron be 
measured in a second, analyzing, scattering. The relevant asymme- 
tries are fairly large, and our calculations show that they are sensi- 
tive to different models obtained from existing data. Attention is 
called to the fact that the proposed deuteron measurements will re- 
quire new 10% measurements of vector and tensor analyzing 
powers of deuterons with kinetic energy from 150 to 450 MeV. 


Cc. Nu- 


8410 Reaction 7d—p7n in the A resonance region. Hof- 
tiezer, J.H.; Baker, S.D.; Clement, J.M.; Dragoset, W.H.; 
Duck, LM; Felder, RD, Judd, d.M.; Mutchler, G.S.; 
Pepin, GP; ; Umland, E.A.; Allred, J.C. 
Hungerford, E.V. ~— B.W.; Sag L. S.; Williams, 
T.M.; Furic, M.; von Witsch, W. (T. W Bonner Nuclear 
Laboratories, Rice University, Houston, Texas 77001). Phys- 
ical Review, The, C. Nuclear Physics (U. S.); 23: No. 1, 407- 
414(Jan 1981). 

Differential cross sections for the reaction *H(a*~,p7*~ )n at 
incident pion momentum 340 MeV/c in a kinematically complete 
experiment are reported for eleven angle pairs. At neutron mo- 
menta < or ~40 MeV/c the cross section peaks sharply and is de- 
scribed well by an impulse approximation corrected for entrance 
channel effects; the ratio of 7* to m~ cross section is approximately 
9 to 1. For neutron momenta > or ~40 MeV/c, the data are well 
fit by a combination of a J/sup 7/=2* NA dibaryon resonance am- 
plitude and an impulse approximation background; in some cases 
the ratio of 7* to m~ cross section is 1 to 1. 


8411 Relativistic effects in the three-nucleon bound-state 
problem. Garcilazo, H. (Physics Department, Texas A&M 
University, College Station, Texas 77843). DE-AC05- 
76ERO05223. Physical Review, The, C. Nuclear Physics (U. S.); 
23: No. 1, 559-562(Jan 1981). 

We calculate the binding energy of tritium using two relativ- 
istic versions of the Faddeev equations with separable potentials, 
and compare with the nonrelativistic results. We find that the rela- 
tivistic effects increase the binding energy by less than 0.5 MeV. 
We do our calculations considering only S waves for the two-body 
interactions, but take into account the tensor force for different 
values of the deuteron D-state probability. 


8412 Search for quark effects in the d+4He system. 
McClelland, J.B.; Carroll, J.B.; Igo, G.J.; Oostens, J.; Bro- 
chard, F.; frwteng PE Sagle, A.L.; T; R.; Whip- 
ple, E.t. B.; Zarbakhsh, F . (Department of Physics, Universi- 
ty of California, Los les, California 90024). Physical 
Review Letters rs (. S.); 45: No. 2, 1674-1677(24 Nov 1980). 
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It has been suggested that bags containing more than three 
interacting quarks may be formed in high-energy collisions; these 
states would appear as narrow resonances in the inelastic channels. 
We have measured the inclusive cross section d+ *He--p+X at E/ 
sub c.m./=6.25 to 7.91 GeV in steps of 50 to 100 MeV to search 
for an eighteen-quark bag res No evid for narrow re- 
sonances was found and upper limits on the production cross sec- 
tion are presented. 





8413 + ot from 12 to 17 MeV. 

Grueebler, Yl R.E.; rrell, F.D.; Har f, 

R.A.; Jarmie, N.; Ohlsen, G.G. "(Los Alamos Scientific 

_ (USA) Nuclear Physics, [Section] A (Netherlands); 331: 
1, 61-74(19 Nov 1979). 

"A previous phase-shift analysis of the d + a system had in- 
dicated that the solution obtained might not describe the backward- 
angle tensor analyzing powers very well above about 10 MeV. Tha 
authors have measured differential cross sections and all four ana- 
lyzing powers at deuteron bombarding energies of 12, 14, 15 and 17 
MeV, with some emphasis on the backward-angle region. The dis- 
crepancy with the previous phase-shift analysis was confirmed, and 
the authors have studied the changes in the phase parameters neces- 
sary to improve the fit to the new measurements. 
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(ANL/NDM—S55) Thermal neutron calibration of 
a tritium extraction facility using the ‘°Li(n,t)*He/ 
197 Au(n,y)'**Au cross section ratio for standardization. 
Bretscher, M.M.; Smith, D.L. (Argonne National Lab., IL 
(USA)). Aug 1980. Contract W-31-109-ENG-38. 53p. NTIS, 
PC A04/MF AOl1. 

Absolute tritium activities in a neutron-activated metallic 
lithium samples have been measured by liquid scintillation methods 
to provide data needed for the determination of capture-to-fission 
ratios in fast breeder reactor spectra and for recent measurements 
of the 7Li(n,n't)*He cross section. The tritium extraction facility 
used for all these experiments has now been calibrated by measur- 
ing the *Li(n,t)*He/*’ Au/n,y)** Au activity ratio for thermal neu- 
trons and comparing the result with the well-known cross sections. 
The calculated-to-measured activity ratio was found to be 1.033 +- 
0.018. 2 figures, 20 tables. 


8415 (LBL—10954) Experimental study of radiative 
pion capture on “*C, Ne, ®Zr, #°F and '*C, Martoff, C.J. 
(California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Nov 1980. Contract W-7405-ENG-48. 105p. NTIS, 
PC A06/MF A0O1. 


Thesis. 

Photon spectra for 50 < E/sub y/ < 135 MeV have been 
measured from the radiative capture of stopped negative pions by 
the nuclides °C, °F, Ne, and ®Zr. The e* e~ pair spectrometer 
system used has resolution 850 keV fwhm and photon detection ef- 
ficiency 5 x 10~*. The total radiative capture branching ratios meas- 
ured are *C (1.66 +- 0.25)%, ™F (2.40 +- 0.48)%, Ne (1.60 +- 
0.24)%, and Zr (2.1 +- 0.5)%. The partial radiative capture 
branching ratios to four bound states and two resonances in °F, 
and two bound states and three resonances in ™B have also been 
measured. The branching ratio for *C(m~,y)'*B g.s. is (6.1 +- 1.2) 
x 10°-* Comparison of this result with the beta decay rate of “B 
shows that (84 +- 16)% of the pion capture amplitude is accounted 
for by the Gamow-Teller matrix element. Further analysis suggests 
that much of the remaining strength is E2. The measured branching 
ratios to resonant states in *C(m~,y)'*B are shown to be in agree- 
ment with detailed shell model calculations. The total single-parti- 
cle strength in these transitions is shown to be approximately half 
as large as that of the T = 3/2 part of the El photoresonance (the 
Giant Dipole Resonance) in ™C. The branching ratio for 
Ne(2~,y)*F (T = 1, J/sup 7/ = 1*, E/sub x/ = 1.06 MeV) is 
0.91 +- 0.52).10-* Comparison with the electroexcitation of the 
analog giant M1 state in 7°Ne (11.24 MeV) shows that the M1 tran- 
sition amplitude is less than (46 +- 14)% Gamow-Teller. This 
result is in agreement with detailed shell model calculations of the 
MI transition. The photon spectrum for radiative pion capture from 
flight (reaction **C(a* T = 44 MeV, y at 90°)) has been measured. 
13 figures, 12 tables. 
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Laszewski, R.M.; Specht, J.R.; “Stephenson, E.J.; 
R.P.; Rutledge, LL. Jr; Jr; Segel, n.E.; Yates, M.A. 
National Argonne, Illinois 60439). 
ENG-38. Physical eview, The, C. Nuc ‘esr Plosies Ww. IS): 
23: No. 1, 439-447(Jan 1981). 

Nuclear pion single-charge exchange has been 
a method of 77° detection based on the spectroscopy of the back- 
ou yee Gee See, ete See sa ee 
from Be to Pb was studied for incident pion energies o' of 30 and 100 
MeV. The distributions and 7° energy spectra beyond 
suggest effects characteristic of quasifree scattering. An po thad 
exchange cross sections are larger than values suggested by optical- 
model calculations. 


8417 Delayed particles from the beta decay of ‘Be. Al- 
burger, D.E.; Millener, D.J.; Wilkinson, D.H. (Brookhaven 
National Laboratory, U pton, New York 11973). Physical 
Review, The, C. Moher Physics (U. S.); 23: No. 1, 473- 
479(Jan 1981). 

Heavy particles emitted in the 8 decay of "Be were studied 
by forming the activity in the *Be(t,p)"*Be reaction at E/sub t/ 
=3.4 MeV and measuring the radiations by means of a helium-jet 
system together with Si and Nal(T1) detectors. a particles and cor- 
responding ’Li recoil ions were observed both in singles and in co- 
incidence with 478-keV ¥ rays. It is deduced that "' Be branches 2.9 
+- 0.4 % by B-ray emission to the 9875-keV J/sup 7/=3/2* ex- 
cited state of 'B, which then decays by a emission 87.4 +- 1.2 % 
to the ground state of 7Li and 12.6 +- 1.2 % to the 478-keV ex- 
cited state. The experimental logft of 4.04 +- 0.08 for the “Be 8 
branch to the 9875-keV state agrees with a theoretical estimate of 
a4.0, and the ambiguity in an earlier result is thereby resolved. The 
a branching intensity to the 7Li 478-keV state is in reasonable 
agreement with a theoretical estimate. 


Observation of '*C+ *C resonances as final states 
in ‘he *C(*O,a)**Mg reaction. Branford, D.; LeVine, M.J.; 
Barrette, J.; Kubono, S. (Department of Physics, The Uni- 
versity of Edinbur Scotland EH93J3)._ DEOAC0?2- 
76CH00016. Physical Review, The, C. Nuclear Physics (U. S.); 
23: No. 1, 549-551(Jan 1981). 

Arguments based on recent level width and a branching 
ratio measurements are presented to show that %C+C reson- 
ances may not be populated by the '*C('*O;a)*Mg reaction as re- 
ported. Recent a spectra obtained at high bombarding energy are 
explained assuming **O projectile excitation followed by a emis- 
sion. 


8419 Parity nonconservation in ‘°F, ™F, and *Ne. 
Haxton, W.C.; Gibson, B.F.; Henley, E.M. (Theoretical Di- 
vision, Los Alamos Scientific Laboratory, University of 
California, Los Alamos, New Mexico 87545). Physical 
Review Letters (U.S.); 45: No. 21, 1677-1681(24 Nov 1980). 

Parity nonconservation has been studied in “F, 'F, and 
21Ne for the Weinberg-Salam model. After careful treatment of nu- 
clear structure aspects, values are predicted for the y-ray asymme- 
try and circular polarizations in good agreement with experiment 
provided one employs meson-nucleon doupling constants somewhat 
weaker than the “best values” recently suggested by Desplanques, 
Donoghue, and Holstein. 


nucleus om to the 
SOCdp) 20 ol Stephenson, Hichwa, B.P.; 
Hutton, J.D. (Wisconsin Univ., Madison’ (USA)). Nuclear 
Physics, [Section] A (Netherlands); 331: No. 2, 269-287(26 
Nov 1979). 

Angular distribution and excitation function measurements of 
the cross section and vector analyzing power were made near 10 
MeV for transitions in '*O(d,p)'*O to the states at 0.0, 1.47, 2.37, 
and 2.78 MeV. Ericson fluctuations were observed with a coher- 
ence width of 290 +- 50 keV. The variance in both the polarized 
and unpolarized excitation functions and energy averaged cross sec- 
tion were used to obtain the compofind nucleus component of the 
reaction cross section. This component was about 1/4 of the small- 
est reaction cross section and 1/10 that expected theoretically. The 


Compound 
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remaining reaction cross section is direct, as evidenced by nonvan- 
ishing energy-averaged values of iT:;: for the 2.37 MeV state. For 
the strong stripping transitions the inclusions of compound nucleus 
effects in the distorted wave Born approximation calculation has a 
negligibly small effect. 
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REFER ALSO TO CITATION(S) 8415, 8418, 8419, 8440, 8442 


8421 Fission modes of 7*Mg. Sandorfi, A.M.; Calarco, 
J.R.; Rand, R.E.; Schwettman, H.A. (Brookhaven National 
Laboratory, Upton, New York 11973). DE-AC02-76- 
CH00016. Physical Review Letters (U.S.); 45: No. 20, 1615- 
1618(17 Nov 1980). 

Coincidence measurements of electrodisintegration products 
have been used to simultaneously study the C+ C, *0+*Be, 
and *Ne+a decay channels of *Mg. Asymmetric fission into 
160+ *Be, is concentrated between 18 and 28 MeV in Mg and ex- 
hibits resonances with cross sections ten times those of symmetric 
fission. There is little correlation among resonances in the three 
decay channels. The fission yields are not consistent with statisfical 
decays from giant resonances, and suggest highly clustered states in 

Mg. 


8422 P vector-Si elastic scattering in the region of giant 
multipole resonances. Lamontagne, C.R.; Frois, B.; Slobo- 
drian, R.J. (Laval Univ., Que City (Canada). Lab. de 
pg ue Nucleaire); Conzett, H.E.; Leemann, C. (Califor- 

niv., Berkeley (USA). Lawrence Berkeley Lab.). 
Zeitschrift Suer Physik, A. Atoms and Nuclei (West Germany); 
295: No. 1, 55-64(1980). 

Analyzing powers and cross sections for the scattering of 
polarized protons from Si have been measured at eight energies be- 
tween 17 and 29 MeV. The analyzing powers show an anomalous 
behavior and an optical model analysis yields a non-monotonic 
effect in the spin-orbit potential. 
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8423 Antisymmetrized, microscopic calculation for the 
“Ca(n,n) optical potential. Osterfeld, F.; Wambach, J.; 
Madsen, V.A. (Institut fuer Kernphysik, Kernforschungsan- 
lage Juelich, D-5170 Juelich, Federal Republic of Ger- 
many). EY-76-S-06-2227. Physical Review, The, C. Nuclear 
Physics (U. S.); 23: No. 1, 179-193(Jan 1981). 

An antisymmetrized second-order microscopic calculation of 
the imaginary optical potential for ““Ca(n,n) is made using random- 
phase approximation transition densities to the intermediate excited 
states. An optical Green's function is used for the intermediate pro- 
jectile propagator. Both inelastic and (n,p) charge exchange inter- 
mediate states of the nucleus are included and a finite range effec- 
tive projectile-target nucleon interaction is used. The local approxi- 
mation to the calculated imaginary optical potential is surface 
peaked but at a smaller radius than most of the phenomenological 
potentials, and the depth is somewhat smaller. Collectivity and in- 
termediate charge-exchange states are shown to play an important 
role. 


8424 Multiple band structures in **Ge, de Lima, A.P.; 
Ramayya, A.V.; Hamilton, J.H.; Van Nooijen, B.; Ronnin- 

, R.M.; Kawakami, c.; Piercey, R.B.; de Lima, E.; Rob- 
fon, R.L.; Kim, H.J.; Peker, L.K.; Rickey, F.A.; Popli, R.; 
Caffrey, A. I; Wells, ic. (anglehysics Department, ander- 
bilt University, Nashville, Tennessee 37235). Physical 
Review, The, C. Nuclear Physics (U. S.); 23: No. 1, 213- 
227(Jan 1981). 

Low- and high-spin states of “Ge are investigated through 
in-beam y-ray spectroscopy via the **Ni(**C,2p), *Cu(7Li,2n), and 
52Cr(?*F,p2n) reactions. A surprising richness of collective bands is 
observed in “Ge including three even parity bands built on 8* 
levels, the lower two of which are assigned as rotational aligned 
bands built on both proton and neutron (g/sub 9/2/)? configura- 
tions, and three odd parity bands built on 7 and v configurations 
that include the g/sub 9/2/ orbit. Details of the multiple bands and 
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other levels observed in “Ge are presented. Rotation-aligned 
model calculations and interacting boson model calculations for 
*Ge are also described. 


8425 Static quadrupole moments for the 2* states of / 


D. @ en National Laboratory, 
11973). DE-AC02-76CHO0016. Physica: 
clear Physics (U. S.); 23: No. 1, 244-252(Jan 1981). 

The static quadrupole moments of the first 2* excited states 
of **Fe, Fe, and "*Fe were measured the reorientation 
effect in Coulomb excitation. Results for B(E2;0*—+2*) and Q(2*) 
values were obtained by combining, for each Fe isotope, light 
heavy ion ("*C or **O) and heavier heavy ion (°*Cr or Ca) Cou- 
lomb excitation results. Scattered ™*C or '*O ions or recoiling Fe 
ions were detected in a quadrupole-dipole-dipole-dipole spectrom- 
eter. The results for the B(E2;0*—+2* ), Q(2*) pairs (in e*fm* and 
efm?) are as follows: **Fe, 676 +- 38, -5 +- 14; Fe, 1022 +- 55, 
-19 +- 8; and "*Fe, 1234 +- 36, -27.3 +- 5.0. 


Nuclear charge distributions in 1f/sub 7/2/-chell 


Alamos, : Post 

Nuclear Physics (U. S.); 23: No. 1, 533-648(Jan 1981). 

Precise 2p-ls muonic x-ray transition energies and energy 
shifts were measured for the 1f/sub 7/2/-shell nuclei /sup 39,41/K, 
/sup 40,42,43,44,46,48/Ca, “Sc, /sup 46,47,48,49,50/Ti, ©'V, /sup 
50,52,53,54/Cr, Mn, and *Fe. The data were analyzed in terms 
of the Barrett moments <r/sup k/e/sup -alphar/> of the nuclear 
charge distribution, from which equivalent nuclear radii R/sub k/ 
and isotopic and isotonic differences AR/sub k/ were computed. 
For those nuclei for which electron-scattering data were available, 
model-independent rms radii and radius differences were deduced 
from a combined analysis of the present data and elastic electron- 
scattering data. The AN=2 isotope shifts between even-A nuclei 
decrease nearly linearly with increasing N and become negative in 
the second half (24< or =N< or =28) of the 1f/sub 7/2/ shell; a 
strong shell-closure effect is evident at N=28. The isotope shifts 
are independent of Z, suggesting that the added neutrons interact 
with the entire proton core rather than with the valence protons. 
The AZ=2 isotone shifts between even-A nuclei decrease smoothly 
and uniformly with increasing Z for 20< or =Z< or =28 and are 
essentially independent of N. Like the isotope shifts, the isotone 
shifts display a sudden increase at Z=28. Both the AN=1 isotope 
shifts and the AZ=1 isotone shifts show pronounced odd-even 
staggering. A strong correlation is found between nuclear deforma- 
tion, as revealed by experimental B(E2) values, and the measured 
isotope and isotone shifts. The measured isotope and isotone shifts, 
including those for odd-A nuclei, are satisfactorily described by a 
simple empirical formula. The experimental results were compared 
with Hartree-Fock calculations; some recent calculations that in- 
clude ground-state correlations display improved agreement with 
experiment through the inclusion of these deformation-related ef- 
fects. 


8427 58Fe(#*O,'*C)°Ni reaction at 50 . y mod 
D.L.; Stein, N.; Woods, C.W.; —— i 
ce Kinane Sci- 
(Denmark)); Nilsson, B.S. 


gen (Denmark)). Nuclear [Section] A A 
No. 2, 290-298(Mar 19 


The two-proton transfer ‘senotion 5*Fe(**O,*C)Ni has 
been investigated at 50 MeV bombarding energy with a resolution 
of approximately 65 keV. The Ni states at 0 MeV (0*), 1.33 MeV 
(2*), 2.50 MeV (2*), 3.33 MeV (0*), 3.57 MeV, 3.66 MeV (4*), 
and 4.04 MeV (3-) were excited and two-proton strengths have 
been derived by a DWBA analysis of the measured cross sections. 
Good agreement with (*He,n) data from the literature is obtained. 
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REFER ALSO TO CITATION(S) 8424, 8427 


ig eon, 2, . 2 Evaluation of the 
ined dion Genes, ¥ 

es ices teen. 
ly progress July 1-September 30, 1980. 
. Rees cotaden af hs Eins crus ersten Oem! 
eV to 4 MeV is presented. 2 figures. (RWR) 
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8429 PO ges ly = 2 30, 31-33) Fission-product 
decay heat: /B-V vs ENDF/B-IV. Eng- 
land, T.R.; LaBauve, R.J.; Wilson, W.B.; Whittemore, N.L.; 

George, D.C.; Wessol, D.E. Dec 1980. 

In Applied nuclear data research and development. Quarter- 
ly progress report, July 1-September 30, 1980. 

The beta, gamma, and total decay energy rates for a ™*U 
thermal fission pulse are compared as a ratio of ENDF/B-V to -IV. 
The differences are surprisingly large, especially for the gamma 
energy. 3 figures. (RWR) 


8430 Precompound decay in heavy-ion reactions. Blann, 
M. (Lawrence Livermore Laboratory, Livermore, Califor- 
nia 94550). Physical Review, The, C. Nuclear Physics (U. S.); 
23: No. 1, 205-212(Jan 1981). 

The Boltzmann master equation approach of Harp, Miller, 
and Berne has been modified to treat the coalescence and equilibra- 
tion sequence which might be expected in heavy-ion reactions. As- 
sumptions made to accomplish these ends are discussed. Results are 
presented for sample reactions Ag(“Ar,X) at 240 and 320 MeV 
projectile energy, and '*’ Au(**O,X) at 214 and 320 MeV. For the 
latter case, theoretical proton spectra (angle integrated) are com- 
pared with experimental yields measured by Symons et al. Very 
good agreement was found for the shapes of the calculated and ex- 
perimental precompound spectra. Types of experimental data neces- 
sary to rigorously test this model approach are discussed. 


Analysis of the sub-barrier fusion of *O+/sup 
148,150, 152,154/Sm. Stokstad, R.G.; Gross, E.E. (Oak 
Ridge National Laboratory, Oak Rid; ge, Tennessee 37830). 
Physical Review, The, C. Nuclear Physics (U. S.); 23: No. 1, 
281-294(Jan 1981). 

Recent measurements of the sub-barrier fusion of **O with 
isotopes of Sm, which span the transition region from spherical to 
deformed equilibrium shapes, are analyzed in terms of static and 
dynamic reaction models. The classical equivalent-spheres method 
of incorporating the effect of nuclear deformation on heavy-ion 
fusion is shown to overpredict the experimentally observed differ- 
ences in the fusion cross sections. An approximate, classical esti- 
mate of dynamic effects connected with the rotation of the target 
before fusion removes part, but not all, of this discrepancy. Coup- 
led-channels calculations, which treat dynamic effects through the 
excitation of the 2* and 4* levels, are also presented. An estimate is 
given of the effects one may expect to observe for fusion with a 
polarized deformed target. 
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REFER ALSO TO CITATION(S) 8431 


8432 (LA—8630-PR, pp 2, 3, 4-7, 8-11) New calcula- 
sectio 


tions of neutron-induced cross ms on 
Arthur, E.D.; Philis, C.A. Dec 1980. — 

In Applied nuclear data research and development. Quarter- 
ly progress report, July 1-September 30, 1980. 

Model calculations were carried and compared with availa- 
ble data. The following results are presented: cross sections for dis- 
crete levels populated in '* **W(n,2n) reactions near 9 MeV, the 
**W/(n,2n) excitation function from 7.5 to 15 MeV, gamma spectra 
from 13-MeV neutron reactions with W, and neutron spectra from 
14.6-MeV neutron reactions with ™*W. 4 figures, 1 table. (RWR) 
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8433 (ORO—4935-042) Structure of nuclei far from 
beta stability. report, May 15, 1980-May 14, 1981. 
Zganjar, E.F. (Louisiana State Univ., Baton Rouge (USA). 
pe of Physics and Astronomy). 1981. Contract AS0S5- 
76ER04935. 3p. NTIS, PC A02/MF AO1. 

Research efforts on 18 Au, 187 Au, 1897], 187Hg, 19H, 187Pt, 
121 125Cs, and ‘*! 27In are reported. This document is administra- 
tive in nature, with references to completed technical papers. 
(RWR) 


8434 Level structure of **Yb from the ** Yb(n,y) reac- 
tion, Greenwood, R.C.; Reich, C.W. (Idaho National Engi- 
neering Laboratory, EG&G Idaho, Inc., Idaho Falls, Idaho 
83415)" Physical Review, The, C. Nuclear Physics (U. S.); 23: 
No. 1, 153-178(Jan 1981). 

The level structure of ‘Yb has been studied using the 
173Yb(n,y) reaction with both thermal and 2-keV neutrons. Meas- 
urements of y-ray energies and intensities were made using Ge(Li) 
detectors. From these data a neutron separation energy of 7464.8 
+- 0.5 keV has been determined for * Yb. A level scheme is pro- 
posed for ‘Yb which contains 47 excited states, with identified de- 
excitation modes, below 2.35 MeV. Features of the proposed level 
scheme include: the K/sup 7/=2-, 0", and 3~ octupole-vibrational 
bands with band-head energies of 1318, 1710, and 1851 keV, respec- 
tively; the y-vibrational band at 1634 keV; three excited K/sup 7/ 
=0* bands with band-head energies of 1487, 1885, and 2100 keV; 
and, several two-quasiparticle bands with band-head energies in 
keV (and K/sup 77/ assignments) of 1606(3*), 1624(1*), 2016(3*), 
and 2049(3- ). Configuration assignments for these-two-quasiparticle 
bands are discussed. The available data for the K/sup 7/=3* band 
at 1606 keV are not inconsistent with the assumption that it has col- 
lective character; and it is suggested that it, together with the 
lowest-lying 3* band in ‘Yb (at 1172 keV), might represent, in the 
framework of the interacting boson approximation model, examples 
of g-boson excitations. 


8435 Tas residue recoil properties in the interaction 
of 8.0 GeV Ne with **'Ta. Loveland, W.; a = as 
Aleklett, K.; 5 Sunes. G.T.; Kaufman, S. B; Steinber 
Wilkins, B.D ; Cumming, J.B.; Haustein, P-E.; Hse 
(Department ‘of Chemistry, Oregon State University, Cor- 
vallis, Oregon 97331). Physical Review, The, C. Nuclear Phys- 
ics (U. S.); os. No. 1, 253-260(Jan 1981). 

The thick target, thick catcher technique has been applied to 
determine the average kinematic properties of a number of target- 
fragmentation products formed in the reaction of 8.0 GeV (400 
MeV/A) Ne with ™!Ta. The forward momentum transferred to 
the target as a function of product mass is larger than that for the 
reaction of 25 GeV "C or relativistic protons with heavy targets, 
suggesting that limiting fragmentation has not been achieved in the 
interaction of 8 GeV Ne projectiles with a '*'Ta target. 


Alignment of transferred angular momentum in 
yl eee ee See Caete Pe ee ee 
tions. Puigh, R.J.; Doubre, H.; Lazzarini, A.; Seamster, A.; 
Vandenbosch, R. ‘(Washington Univ., Seattle USA). Nucle- 
ar Physics Lab.); Zisman, M.S. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.); Thomas, TD. (Oregon 
State Univ., Corvallis (USA)). Nuclear Physics, [Section] A 
(Netherlands); 336: No. 2, 279-289(Mar 1980). 

The in-plane to out-of-plane ratio of discrete y-rays of 
known multipolarity has been measured in coincidence with projec- 
tile-like reaction products for the "Kr + ‘Er reaction at 600 
MeV. The 6* — 4* and 4* — 2* transitions in several residual 
nuclei exhibit a large ratio of in-plane to out-of-plane yield, con- 
firming the large alignment of the transfered angular momentum in 
deeply inelastic collisions previously observed in sequential fission 
studies. A comparison with continuum y-ray studies indicates that 
stretched E2 y-rays do not dominate the continuum spectrum to 
the extent previously assumed. 
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8437 loss and nucleon exchange in the reaction 
of Kr with ! . Rudolf, G.; Gobbi, A.; Stelzer, H.; Stod- 
stak, R.G. (Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.)); Lynen, U.; Olmi, A.; Sann, H. 
(Max-Planck-Institut fuer Kernphysik, Heidelberg (Ger- 
many, F.R.)); Pelte, D. (Heidelberg Univ. (Germany, F.R.). 
eg ogee Inst.). Nuclear Physics, [Section] A (Nether- 
lands); No. 1, 243-252(29 Oct 1979). 

Projectile-like products from the reaction Kr on ‘Er at 
8.18 MeV/amu have been measured using a large-area position-sen- 
sitive ionization chamber. The observed element distributions for a 
given energy loss are found to be asymmetric. An analysis of the 
data in terms of the residual kinetic energy above the Coulomb bar- 
rier, however, yields symmetric and Gaussian-shaped element distri- 
butions. At large energy losses, the centroids of these Gaussian dis- 
tributions exhibit a drift toward symmetric mass splits. The correla- 
tion between the variance of the element distribution sigma/sub Z/? 
and the number of exchanged nucleons N/sub ex/ is discussed. The 
exchange mechanism, as described by a simple one-body dissipation 
model, can account for a large portion of the measured energy loss. 


8438 Proton-tungsten reactions at 400 GeV. Cincheza, 
J.; Cohen, J.; Marin, A.; Visky, T. (Institutul Central de 
Fizica, Bucharest (Romania)); Friedlander, E. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.); Herz, 
A.J. (European Organization for Nuclear Research, Geneva 
(Switzerland)); Jakobsson, B. (Nordisk Inst. for Teoretisk 
Atomfysik, Copenhagen (Denmark)); Lindkvist, B.; Otter- 
lund, I.; Stenlund, E. Nuclear Physics, [Section] B (Nether- 
lands); 158: No. 2-3, 280-294(Oct 1979). 

The authors report from an experiment where 400 GeV pro- 
tons interact with tungsten nuclei in thin wires laminated into nu- 
clear emulsion. The mean multiplicities of black, grey and shower 
track producing particles are found to be 11.5+-0.4, 5.2+-0.2 and 
20.0+-0.6, respectively. The correlations between different particle 
categories are studied and it is found that the correlation between 
black and grey prongs is dependent on the target mass, while the 
correlation between the grey prongs and the shower particles are 
similar to the one found when lighter elements are used as targets. 
This provides evidence that the grey prong particles (recoiling pro- 
tons) are a measure of the number of collisions inside the nucleus. 
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8439 (ORNL/TM—7647) Calculated differential zri pro- 
duction spectra at large angles from 28 GeV protons on a 
thick iridium target and comparisons with experimental data. 
Alsmiller, R.G. Jr.; Gabriel, T.A.; Bishop, B.L. (Oak Ridge 
National Lab., TN (USA)). Jan 1981. Contract W-7405- 
ENG-36. 1lp. NTIS, PC A02/MF AOl1. 

Calculated results of the low-energy (<100 MeV) z”* pro- 
duction spectra from 28-GeV protons incident on a thick iridium 
target are presented and compared with experimental data. Experi- 
mental results are available at angles of 66°, 90°, and 133° with re- 
spect to the incident proton beam, and comparisons with calcula- 
tions are given at each of these angles. The calculated and experi- 
mental results are in moderately good agreement (factor of 2 to 4) 
over the energy range considered. Calculated results of the neu- 
tron, proton, 7*, and 7~ energy spectra, averaged over the angular 
interval 45° to 75°, are also presented for energies = 500 MeV. 2 


figures. 


8440 Elastic and inelastic scattering measurements for 
the *Mg+?°°Pb and **Si+7°°Pb systems. Eck, J.S.; Ophel, 
T.R.; Clark, P.D.; Weisser, D.C.; Satchler, G.R. (The Aus- 
tralian National University, Canberra, ACT 2600, Austra- 
lia). Physical Review, The, C. Nuclear Physics (U. S.); 23: No. 
1, 228-235(Jan 1981). 

The measurement and analysis of the differential cross sec- 
tions for the elastic and inelastic scattering to the lowest 2* states 
of Mg and **Si using **Mg and **Si beams in conjunction with 
26Pb targets are reported. The incident beam energies were 145 
MeV for **Mg and 162 MeV for **Si. The measured cross sections 
were analyzed using coupled channels calculations assuming a rota- 
tional model description for the low-lying collective states of **Mg 
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and **Si. The coupled channels calculations are compared with po- 
larization potentied calculations ia which the experimental BEZ) 
values are used in both cases. The extracted deformation lengths 
and deformation parameters are compared to those obtained using 
similar data with light projectiles, although because of strong Cou- 
lomb excitation the present calculations are fairly insensitive to the 
nuclear deformation parameters. 


Eli aly TAS Toth, Ke 
Ellis-Akovali, Y.A.; 


H.K.; Sousa, D.C. Ont Ridge i 
Ridge, Tennessee 3 830). Physica 
Physics (U. S.); 23: No. 1, 480-486(Jan 1981). 

We are investigating the decay properties of even-even lead 
nuclei with A< or =192 in an effort to understand their anoma- 
lous a-decay rates as reported by Hornshoej et al. Our results for 
182Pb were recently published. In this study Pb, T/sub 1/2/=1.2 
+- 0.1 min, was produced in the *°W(?*0,6n) reaction and its 
decay was investigated with the use of an on-line isotope separator 
facility. Singles and coincidence ‘y-ray and conversion-electron data 
were accumulated. In addition, singles y-ray and a-particle spectra 
were taken with the detectors positioned in calibrated geometries. 
Twenty-three transitions were identified and placed into a scheme 
incorporating 16 levels in Tl. With this decay scheme informa- 
tion and the absolute photon and a-particle intensities, the Pb a- 
decay branch was determined to be (9.0 +- 2.0) x 107% a value 
about four times than that reported by Hornshoej et al. Our 
new results for Pb and 'Pb indicate that the lead a-decay re- 
duced widths may show a dependence on neutron number observed 
for other elements. 


8442 Negative pion production by 800 MeV/A C, Ne, 
and Ar beams. Tanihata, I.; S.; : 
Lemaire, M.C.; Schnetzer, s; $ piro, G. 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Contract W-7405-ENG-48. 87: No. 4, 349-353(19 Nov 1979). 
Energy and angular distributions of zr’s produced in relativis- 
tic heavy-ion collisions have been measured at 800 MeV/A incident 
energy. Cross sections for low-energy pions (E/sub cm/ approxi- 
mately = 100 to 200 MeV) are forward and backward peaked in 
the nucleon-nucleon c.m. frame. Such anisotropy becomes weaker 
for higher energy pions. The shape of the energy spectra at theta/ 
sub cm/ = 90° is approximately exponential. Their slopes are steep- 
er than those observed for protons. The data are discussed in terms 
of several models. 
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decay of '*Pb. 


and energy-angle -angle distributions 

aad a simple lA scheme for fast 7°Ne+ ?**U collisions. 

Halbert, E.C. (Oak Ridge National Laboratory, Oak Ridge, 

Tennessee 37830). Physical Review, The, C. Nuclear Physics 
(U. S.); 23: No. 1, 295-330(Jan 1981). 

A simple but fully three-dimensional cascade approach, ap- 

propriate for considering heavy-ion collisions at a few hundred 


MeV per projectile nucleon, is applied to *Ne+**U. For impact 
parameters b/sub NeU/ of 0 and 5 fm the calculated results include 
densities rho(r,t) of nucleon masses during the collision and energy- 
angle distributions d?n/dEdQ of scattered nucleon masses emerging 
from the collision. All of the present calculations use idealized nu- 
cleon-nucleon interactions implying cross sections o/sub N/N that 
are purely elastic, isotropic, and independent of the initial NN state. 
Some of these calculations also introduce excluded-volume effects, 
such as those associated with a classical hard core in the NN inter- 
action. The calculated density rho(r,t) is quite sensitive to changes 
in the size of the excluded volume (we tried hard cores of radius 0, 
0.5, and 0.9 fm). However, it is only in the case of zero excluded 
volume that rho(r,t) shows much sensitivity to changes in o/sub 
N/N (we tried o/sub N/N=15.4, 25.4, and 53.1 mb). The distribu- 
tion d?n/dEdQ is rather insensitive to the excluded-volume feature 
but does depend sensitively on o/sub N/N, on the impact param- 
eter b/sub NeU/, and on the emitted-nucleon characteristics E and 
2. For one particular set of NN parameters: hard-core radius=0.9 
fm, o/sub N/N=25.4 mb: our cascade calculation reduces to a 
case in which each nucleon is modeled precisely as a classical fric- 
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tionless billiard ball (a “hard sphere”) of diameter equal to the hard- 
core radius. For this case our cascade results would be especially 
suitable for comparison with analogous fluid-dynamic results: these 
latter to be computed using the known equation of state of a hard- 
sphere gas. 


8444 Yields of fission 

svn tt of Sm ions SR Mebane TW 
(Oak Ridge National 
37830). W-7405-ENG-26. Ph j-+ ae C. Nuclear C. Nuclear 
Physics (U. S.); 23: No. 1, 331-350(Jan 1981). 

Absolute yields have been determined for 105 gamma rays 
emitted in the decay of 95 fission products representing 54 mass 
chains created during thermal-neutron fission of “Cm. These re- 
sults include 17 mass chains for which no prior yield data exist. 
Using a Ge(Li) detector, spectra were obtained of gamma rays be- 
tween 30 sec and 0.3 yr after very short irradiations of thermal neu- 
trons on a 1 yg sample of **Cm. On the basis of measured gamma- 
ray yields and known nuclear data, total chain mass yields and rela- 
tive uncertainties were obtained for 51 masses between 84 and 156. 
The absolute overall normalization uncertainty is <8%. The meas- 
ured A-chain cumulative yields make up 81% of the total light 
mass (A< or =121) yield and 92% of the total heavy mass yield. 
The results are compared with fission-product yields previously 
measured with generally good agreement. The mass-yield data have 
been compared with those for thermal-neutron fission of **Pu and 
for **Cf(s.f.); the influences of the closed shells Z=50, N=82 are 
not as marked as for thermal-neutron fission of **Pu but much 
more apparent than for **Cf(s.f.). Information on the charge distri- 
bution along several isobaric mass chains was obtained by determin- 
ing fractional yields for 12 fission products. The charge distribution 
width parameter, based upon data for the heavy masses, A= 128 to 
140, is independent of mass to within the uncertainties of the meas- 
urements. Gamma-ray assignments were made for decay of short- 
lived fission products for which absolute gamma-ray transition 
probabilities are either not known or in doubt. Absolute gamma-ray 
transition probabilities were determined as (51 +- 8)% for the 374- 
keV gamma ray from decay of ™°Rh, (35 +- 7)% for the 1096-keV 
gamma ray from decay of ™*Sb, and (21.2 +- 1.2)% for the 255- 
keV gamma ray from decay of '**Ba. 


8445 Spontaneous-fission branching the decay of 
59104. Bemis, C.E. Jr.; Dittner, P.F.; Fer R.L.; Hens- 
ley, D.C.; Plasil, F.; Pleasonton, F. (Oak Ridge National 
Laboratory, Oak Rid ge, Tennessee 37830). Physical Review, 
= . Nuclear Physics (U. S.); 23: No. 1, 555-558(Jan 

The nuclide #104 has been produced in the **®Cf(#*C,3n) 
reaction. Alpha particle groups of 8.77 +- 0.01 MeV and 8.87 +- 
0.01 MeV were attributed to the decay of “°104, and the measured 
half-life was found to be 3.0 +- 1.3 s. The branching ratio for spon- 
taneous fission decay was determined to be 0.063 +- 0.037. 
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REFER ALSO TO CITATION(S) 8408, 8423 


8446 (DOE/ER/10353—2) Computational methods for 
the nuclear and neutron matter problems. Progress report. 
Kalos, M.H. (New York Univ., NY (USA). Courant Inst. of 
Mathematical Sciences). 1980. Contract AC02-79ER 10353. 
22p. NTIS, PC A02/MF AO1. 

Progress on the development of Monte Carlo methods for 
the treatment of extensive nuclear and neutron matter and of finite 
nuclei is reported. Appropriate modifications in the Monte Carlo 
formalism were made and carried through for the V. potential; the 
previous method was satisfactory for Vs, and the latter calculations 
have been completed. Significant progress was made in the devel- 
opment of the Green's function Monte Carlo method for fermion 
systems. It proved useful to study a model nuclear few-body prob- 
lem, in particular, a kind of three-neutron problem. This work 
proved successful in that a stable Monte Carlo algorithm was de- 
veloped. It gave correct results for energy and wave function for a 
soluble (separable) test problem and reasonable results (confirmed 
by variational computations) for a system interacting by pairwise 
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phenomenological potentials. A stable GFMC algorithm for many- 
fermion systems has not been implemented, but ancillary studies on 
3He have advanced considerably. In particular, new methods for 
finding upper bounds have been devised in which Green's function 
methods are used. These have particular application to nuclear 
problems. Lower values of the upper bounds were found for *He. 
20 tables. (RWR) 


8447 Pees See Se eee, ee, 
and A isobars: Applicationsto the pion-deuteron system. Betz, 
M.; Lee, T.H. (Ar, —_ National Laboratory, Argonne, IIli- 
nois 60439). W-31-0109-ENG-38. Physical Review, The, C. 

A phenomenological model of the interactions between 


Nuclear Physics (U. S.); 23: No. 1, 375-398(Jan 1981). 

pions, nucleons, and A isobars is constructed. The mass operator is 
defined on a Hilbert space made up of NN, NA, and NN7z states 
with the following interaction mechanism: (1) a Aarrow-right- 
leftNa vertex in the 7N-Pss channel, (b) two-body mN—7N inter- 
actions in other 7N channels, and (c) two-body interactions for 
NN—NN, NANA, and NNarrow-right-leftNA transitions. The 
model is Lorentz invariant and satisfies cluster separability. The in- 


body Hamiltonian for nonrelativistic baryons. 


Reciprocity relation for multichannel ker- 
nels. Cotanch, 8R.; Satchler, G.R. it of Physics, 
North Carolina State University, Raleigh, North Carolina 
27650). Physical Review, The, C. Nuclear Physics (U. S.); 23: 
No. 1, 566-568(Jan 1981). 

Assuming time-reversal invariance of the many-body Hamil- 
tonian, it is proven that the kernels in a general coupled-channels 
formulation are symmetric, to within a specified spin-dependent 
phase, under the interchange of channel labels and coordinates. The 
theorem is valid for both Hermitian and suitably chosen non-Her- 
mitian Hamiltonians which contain complex effective interactions. 
While of direct practical consequence for nuclear rearrangement re- 
actions, the reciprocity relation is also appropriate for other areas 
of physics which involve coupled-channels analysis. 


Brueckner-Bethe calculations nuclear matter. 
+ sea B.D. (Argonne National Lab., IL (USA)). Nuclear 
Physics, [Section}] A (Netherlands); 328: No. 1-2, 1-16(1 Oct 
1979). 

From International conference on recent progress in many- 
body theories; Trieste, Italy (2 - 7 Oct 1978). 

The ideas of the Brueckner-Bethe hole-line expansion are 
briefly outlined. Four practical tests of its validity are formulated. 
These tests are applied to recent numerical results for the central 
potential v2 and the semirealistic potential ye(Reid), which contains 
a tensor force but no spin-orbit force. The results are consistent 
with the validity of the hole-line expansion. The Brueckner-Bethe 
results are also consistent, within uncertainties of order 3 MeV, 
with variational results. 


6540 Radiation And Shielding Physics 
(BNL—28586) Features of possible polarized 
and corresponding ph 


Tannenbaum, M.J. (Brookhaven National Lab., Upton, NY 
(USA)). 1980. Contract AC02-76CH00016. 10p. (CONF- 
800994—9). NTIS, PC A02/MF AO1. 

From International symposium on H.E. physics with polar- 
ized beams and polarized targets; Lausanne, Switzerland (25 Sep 
1980). 
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In the range of electron energies available at Fermilab, 100 
GeV 3 E 3 500 GeV, coherent Bremsstrahlung in crystals, par- 
ticularly diamond, gives a huge enhancement to the equivalent 

spectrum at large values of x where x = k/E. The photons 
dunes did en ee Requirements on electron beam 
energy spread, angular divergence and spot size imposed by the use 
of a diamond as a radiator are discussed. The physics program em- 
phasizes hard processes and tests of QCD using polarization. 


6451 (SLAC-PUB—2643) Effective radiological safety 

program for electron linear accelerators. Swanson, W.P. 
{Stanford Linear Accelerator Center, CA (USA)). Oct 1980. 
Contract AC03-76SF00515. 4p. (CONF- -801111—35). NTIS, 
PC A02/MF AO01. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, a TS, SA OS (Nov 1980). 

An outline is presented of some of the main elements of an 
electron accelerator radiological safety program. The discussion in- 
cludes types of accelerator facilities, types of radiations to be antici- 
pated, activity induced in components, air and water, and produc- 
tion of toxic gases. Concepts of radiation shielding design are brief- 
ly discussed and organizational aspects are considered as an integral 
part of the overall safety program. 


8452 Measurement of higher-order corrections to stop- 
ping power for relativistic Ne, Se, oak Fy es See, 
M.H.; ain S.P.; Tarle, G.; Crebbin, K C. (Department of 
Physics, University of California, Berkeley, California 
94720). Physical Review, The, A. General Physics (U. S.); 23: 
No. 1, Rete 1981). 

Measurements of range of 600 MeV/amu *Ne, “Ar, and 
Fe in a variety of absorbers have been made to test the accuracy 
of the higher-order Mott, Bloch, and polarization correction terms 
to the Bethe expression of stopping power. These corrections give 
an acceptable (<2) fit to energies determined by time-of-flight 
methods. A dramatically improved (< 1c) fit follows if the relativ- 
istic Bloch term has half its currently calculated magnitude. 


6550 Medical Physics 


8453 Calorimetric and ionimetric dosimetry intercom- 
parisons I: U.S. neutron radiotherapy centers. McDonald, 
J.C.; Ma, I; Liang, J.; Eenmaa, J.; Awschalom, M.; 
Smathers, IB; Graves, R; August, L. S:; Shapiro, P. (Radi- 
ation Biophysics Laboratory, Memorial Sloan-Ketterin 

Cancer Center, 1275 York Avenue, New York, New Yor 

10021). EY-76-S-02-3522. Medical Physics (U.S.); 8: No. 1, 
39-43(Jan 1981). 

In the U.S. neutron radiotherapy trial centers, absorbed dose 
is routinely measured using commercially available A-150 tissue 
equivalent (TE) plastic ionization chambers. The collecting vol- 
umes of these chambers are filled with either methane-based tissue 
equivalent gas or air. Absorbed dose in A-150 plastic, determined 
with these ionization chambers, was compared to that measured by 
an A-150 plastic calorimeter in an A-150 plastic phantom. These 
comparisons have yielded the following information: (1) Agreement 
of the total absorbed dose measured using the ionization chambers 
was within 2.5% of the calorimeter at all the centers visited to 
date. (2) For all the neutron fields measured, the product of the 
stopping power ratio (s/sub w/,g)/sub N/’ between the A-150 plas- 
tic chamber wall and TE gas, and the average energy expended in 
the gas per ion pair formed, W-bar/sub N//e, was computed as- 
suming Bragg—Gray theory and found to be 31.0 +- 0.7 J/C. (3) 
The displacement correction factor employed to normalize meas- 
urements at a depth in a phantom using the type IC-17 ionization 
chamber was verified to be approximately 0.97 +- 0.01. 


Calorimetric and ionimetric dosimetry intercom- 
A d+T neutron source at the Antoni Van Leeuwen- 
hoek hospital. “McDonald, J.C.; Ma, I.; Mijhnheer, B.J.; Zoe- 
telief, H. (Radiation Biophysics Laboratory, Memorial 
Sloan-Kettering Cancer Center, 1275 York Avenue, New 
York, New York 10021, USA). EY-76-S-3522. Medical Phys- 
ics (U.S.); 8: No. 1, 44-48(Jan 1981). 

A series of dosimetric measurements was carried out at the 
Antoni van Leeuwenhoek Hospital, Amsterdam, using a Philips 
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d+T generator, which produces neutrons with energies of approxi- 
mately 14 MeV. A-150 plastic ionization chambers, an A-150 plastic 
calorimeter, and a GM dosimeter were used to determine total ab- 
sorbed dose and the photon absorbed dose fraction. The ion cham- 
bers were calibrated in a Co gamma-ray field in air and compared 
in a phantom placed in the Co gamma-ray beam. Comparison of 
the total absorbed dose derived from the ionization chamber meas- 
urements to that determined using the calorimeter indicated agree- 
ment for the neutron measurements between the techniques to 
within +- 2%. 


8455 Ss etaaear pegeon of a p(66)E¢(49) neutron therapy 
beam II: and dose transition effects. Awscha- 
lom, M.; Rosenberg, I. (Fermi National Accelerator Labora- 
tory, P. 'O. Box 500, Batavia, Illinois 60510). Medical Physics 
(U.S.); 8: No. 1, 105-107(Jan 1981). 

Results of buildup measurements in A-150 tissue equivalent 
plastic are presented for a p(66) Be(49) neutron beam. These meas- 
urements were taken in air and behind various materials to answer 
questions about skin-sparing, bolussing materials, recovery of skin- 
sparing, and dosimetry in small radiobiological samples. The depth 
for D/sub max/ for this beam is 1.6 g cm™* An algorithm is also 
presented that reproduces the measured dose buildup curves. 


6560 Solid State Physics 


8456 Polarization fluctuations in ferroelectric models. 
Youngblood, R.W.; Axe, J.D. (Brookhaven National Labo- 
ratory, Upton, New York 11973). Physical Review [Section] 
B: Condensed Matter (U.S.); 23: No. 1, 232-238(1 Jan 1981). 

We consider the relation between the finite-wave-vector sus- 
ceptibility chi(q) of the six-vertex model family and the macroscop- 
ic susceptibility. This is nontrivial because chi(q) is singular at q=0. 
Using exact results for the macroscopic susceptibility, we infer the 
analytic form of the anisotropy parameter appearing in the pair-cor- 
relation function at large separation. Proceeding phenomenological- 
ly, we consider the effect of relaxing the ice rules, and the effect of 
short-ranged interactions other than the ice rules (e. g., polarization 
gradient energies). 


8457 Critical properties of two-dimensional models. 
Black, J.L.; Emery, V.J. (Brookhaven National Laboratory, 
Upton, New York 11973). Physical Review [Section] B: Con- 
densed Matter (U.S.); 23: No. 1, 429-432(1 Jan 1981). 

Critical properties of two-dimensional classical models and 
(1+ 1)-dimensional quantum models are obtained by solving a gen- 
eral dimerized spin chain. The staggered-electric exponent of the F 
model is derived. The central role of umklapp scattering in control- 
ling renormalization and determining Potts-model critical exponents 
is pointed out. The thermal exponent of the Potts model is evaluat- 
ed, and the validity of den Nijs conjecture is established. Logarith- 
mic singularities at the multicritical point are obtained. 


6561 Superconductivity 


REFER ALSO TO CITATION(S) 7967 


8458 Why is there no bulk specific heat anomaly at the 
superconducting transition temperature of BaPb/sub 1-x/Bi/ 
sub x/O3. Methfessel, C.E. (Ruhr Univ., Bochum, Ger- 
many); Stewart, G.R.; Matthias, B.T.; Patel, C.K.N. Pro- 
ceedings of the National Academy of Sciences of the United 
States of America (U.S.); 77: No. 11, 6307-6308(Nov 1980). 

Caloric measurements have shown that there is no bulk spe- 
cific heat anomaly at the superconducting transition temperature of 
BaPbo 7s Bio 25Os. 


6570 Theoretical Physics 





dipole moment, and two kinds of “revival” or 

in the dynamic evolution, during which the initial state is nearly re- 
covered. We give analytic formulas for the collapse function, for 
both of the revival times, and for the envelope of the revival 
maxima. Some remarks are made about the nature of irreversibility 
in this exactly soluble and loss-free model. 


8460 Aharonov-Bohm effect in mt states: gg oe ers 
and experimental status. Peshkin, M. eee See 
Laboratory, Argonne, Illinois 60439). a 1-109-ENG-38. 
Physical Review, The, A. General Physics (U. S.); 23: No. 1, 
360-362(Jan 1981). 

The Aharonov-Bohm effect has recently been questioned on 
theoretical and experimental grounds. Such discussins have suffered 
from ambiguities which resulted from their focusing on scattering 
states. It is noted here that the bound-state problem is much sim- 
pler. To avoid the Aharonov-Bohm effect in theory requires us to 
abandon the most fundamental ideas of quantum mechanics. The 


quantization of flux in superconducting rings and Josephson junc- 
tions is a powerful experimental confirmation. 


8461 Sound production using large volume plasmas. Hill, 
a= US Patent 4,219,705. 26 Aug 1980. Filed date 5 Apr 

Vp. 

Apparatus for use in producing sound waves directly from 
electrical-acoustical and thermal acoustical energy. The invention 
embodies precisely controlled large volume plasmas which are ca- 
pable of radiating very high levels of sound energy. 


8462 Application of network theory to nonisothermal 
systems. Perelson, A.S. (Los Alamos Scientific Lab., NM); 
Oster, G.F. Circuit Theory and Applications; 4: 299- 
305(1976). 

Doubt has recently been cast on the appicability of general- 
ized network theory for the analysis of nonisothermal systems. It is 
briefly indicated how nonisothermal systems may be modeled from 
a network viewpoint with either entropy flow or heat flow as the 
through (KCL) variable. An example of a circuit containing a ther- 
mistor is considered. 5 figures, 1 table. 
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REFER ALSO TO CITATION(S) 8408 
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REFER ALSO TO CITATION(S) 8064, 8502, 8516 


8463 (DOE/ER/53092—T5) Numerical modeling of the 

ee ion-cyclotron heating experiment. ring, 34 L.; ng 
, S.; Klein, H.H.; Krall, N.A. GATCOR’ Del 

CAC (USA)). 28 Jan 1980. Contract ‘AG03-80ER53092. om 

NTIS, PC A03/MF AO1. 
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To determine the effect of ion-cyclotron heating on EBT-S 
ae ESE 5 eee, ee er on be ae 

model of plasma particle and energy transport was used. For EBT- 
S the code was run with the following parameters: B/sub O/ = 0.7 
tesla (axial field at the midplane), B/sub O/ = 1.4 tesla (axial field 
at the throat), R/sub T/ = 150 cm (major radius), a = 15 cm 
(minor radius at the midplane). 


(DOE/ET/52048—12) Barrier cell sheath forma- 
Kesner, J. (Wisconsin Univ., Madison (USA). . of 


ea eerU EDM a 1980. Contract AS02- 
THE 48 —348). NTIS, PC A02/MF 


” ‘The solution for electrostatic potential within a simply mod- 


(DOE/ET/53034—62) Numerical and | 
of nonlinear properties of plasmas and experi- 
mental __ —a and of CTR plasmas. 
ee Not theory part), 1 September 1979-30 April 

Knorr, G. ES Hershkowitz, N. (Iowa Univ., oy City 

(USA). Dept. of Physics and Astronomy). May 1980. Con- 
tract AC02-76ET53034. 16p. NTIS, PC A02/MF AOl. 

Summaries of research are given for the 15 acres theoretical- 


ly investigated. (MOW) 


8466 (DOE/ET/53051—14) Cross field diffusion and 
fluctuation spectra in a levitated octupole in the presence of a 
toroidal field. Ehrhardt, A.B.; Garner, H.R.; Navratil, G.A.; 
Post, R.S. isconsin Univ., Madison (USA)). Nov 1980. 
Contract AS02-76ET53051. 24p. NTIS, PC A02/MF AOl1. 

The diffusion coefficient, D/sub perpendicular to/, for a 
collisionless hydrogen plasma was measured in the Levitated Octu- 
pole when a weak toroidal field was added. A 20-fold decrease in 
the anomalous diffusion was observed with B/sub T//B/sub P/ 
approx. 0.1. Since the plasma is collisionless locally trapped parti- 
cles in the poloidal field mirrors allows the convective cell activity 
(f < 600 Hz) to persist even when toroidal field was added. A shift 
in the k/sub perpendicular to/ spectrum to shorter wavelengths 
was noted. Measurements and calculations indicate that the higher 
frequency portion of the spectrum (f > 600 Hz) cannot be responsi- 
ble for the observed diffusion. 


8467 (DOE/ET/53056—4) Excitation and ionization of 
highly charged ions by electron impact. Progress report, 
August 1, 1979-August 31, 1980. Sampson, D.H. (Pennsylva- 
nia State Univ., University Park (USA)). Sep 1980. Contract 
AS02-76ET53056. 22p. NTIS, PC A02/MF AOl. 

The reduced cross sections Q/sub R//sup H/(nl,u) have 
been calculated for ionization from the nl = 4s, 4p, 4d and 4f sub- 
levels and the results fitted to simple functions of the impact elec- 
tron energy u in threshold units. With these values plus those ob- 
tained in our earlier work results are now available for all the sub- 
levels 1s, 2s, 2p, 3s, 3p, 3d, 4s, 4p, and 4f. From the values for Q/ 
sub R//sup H/(nl,u) one can readily obtain the cross section for 
direct ionization from any of these sublevels in any highly charged 
complex ion using the simple procedures given in our earlier work. 
The total ionization cross section with inclusion of the excitation- 
autoionization contribution has been obtained for Be-like and Li- 
like ions. The results for the Li-like ions N** and 0* are in general- 
ly good agreement with recent results of Crandall and co-workers. 
Basic hydrogenic ion data for scaled R-matrix elements and colli- 
sion strengths have been calculated for the transitions 1s-2s, 2p, 3s, 
3p, 3d; 2s, 2p-3s, 3p, 3d, 4s, 4p, 4d, 4f; and 3s, 3p, 3d-4s, 4p, 4d, 4f, 
5s, 5p, 5d, 5f, 5g for the eight impact electron energies in threshold 
units € = 1.0, 1.2, 1.5, 1.9, 2.5, 4.0, 6.0, and 10.0. Collision strengths 
and radiative line strengths for the An = 0 transitions in He-like 
and Be-like ions have been calculated for additional Z values so 
that results are now available for He-like ions with Z = 6, 8, 10, 
12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 36, 42, 48, 54, 64 and 74 and for 
Be-like ions with the same Z values for Z = 12. All these collision 
strength data have been fitted to simple functions of the impact 
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electron energy that are readily integrated over a Maxwellian to 
obtain collision rates. Preliminary results have been obtained for the 
n = 2 ton = 3 transitions in Be-like ions. 


8468 (LA—8650-MS) Finite ion Larmor radius effects 
and wall effects on m = 1 instabilities. Cayton, T.E. (Los 
Alamos Scientific Lab., NM (USA)). Dec 1980. Contract 
W-7405-ENG-36. 20p. NTIS, PC A02/MF AO1. 

A set of fluid-like equations that simultaneously includes ef- 
fects due to geometry and finite ion gyroradii is used to examine 
the stability of a straight, radially diffuse screw pinch in the regime 
where the poloidal magnetic field is very small compared with the 
axial magnetic field. It is shown that this pinch may be rendered 
completely stable through a combination of finite Larmor radius ef- 
fects and wall effects. Many of the m = 1 modes of the diffuse 
pinch can be stabilized by finite ion Larmor radius effects, just as 
all flute modes can be stabilized. Because of the special nature of 
the m = 1 eigenfunctions, finite ion gyroradius effects are negligi- 
ble for the kink modes of very large wavelength. This special 
nature of the eigenfunctions, however, makes these modes good 
candidates for wall stabilization. The finite Larmor radius stabiliza- 
tion of m = 1 modes of a diffuse pinch is contrary to the conven- 
tional wisdom that has evolved from studies of sharp-boundary, 
skin-current models of the pinch. 


8469 (ORNL/TM—7487) Study of plasma confinement 
in ELMO Bumpy Torus with a heavy-ion beam probe. Bien- 
iosek, F.M. (Oak Ridge National Lab., TN (USA)). Jan 
= Contract W-7405-ENG-26. 146p. NTIS, PC A07/MF 

Plasma confinement in ELMO Bumpy Torus (EBT) is gen- 
erally strongly dependent on an ambipolar electric field. Spatially 
resolved measurements of the resulting electric space potential phi/ 
sub sp/ have been made in a single plasma cross section by the 
heavy-ion beam probe. This diagnostic injects a 4-60-keV beam of 
(usually) Cs* ions into the plasma. Measurement of the energy of 
Cs** secondary ions leaving the plasma gives a continuous monitor 
of the local space potential. In addition, the total detected Cs* ion 
current is proportional to the product of the local electron density 
and the ionization rate, which, in turn, is a function of the electron 
temperature. This signal, nf(T/sub e/), is sensitive to all three elec- 
tron distributions found in EBT - those of the cold surface plasma, 
the warm core plasma, and the hot electron ring. 


(ORNL/TM—7508) Destabilization of low mode 

alpha par- 

igmar, D.J.; Whitson, J.C. (Oak Ridge 

i (USA)). Dec 1980. Contract W-7405- 
ENG-26. 44p. NTIS, PC A03/MF AO1. 

With the inclusion of finite Larmor radius effects in the 
shear Alfven eigenmode equation, the continuous Alfven spectrum, 
which has been extensively discussed in ideal 
magnetohydrodynamics, is removed. Neutrally stable, discrete 
radial eigenmodes appear in the absence of sources of free energy 
and dissipation. Alpha (or energetic) particle toroidal drifts destabi- 
lize these modes, provided the particles are faster than the Alfven 
speed. Although the electron Landu resonance contributes to 
damping, a stability study of the parametric variation of the energy 
and the density scale length of the energetic particles shows that 
modes with low radial mode numbers remain unstable in most 
cases. Since the alpha particles are concentrated in the center of the 
plasma, this drift-type instability suggests anomalous helium ash dif- 
fusion. Indeed, it is shown that stochasticity of alpha orbits due to 
the overlapping of radially neighboring Alfven resonances is in- 
duced at low amplitudes, e/sub i//sup ~/phi/T/sub i/ = 0.05, im- 
plying a diffusion coefficient D/sub r//sup a/ = 4.4 x 10°cm’/s. 


8471 (ORNL/TM—7520) Modification of the tearing 
mode growth rate by the presence of a stochastic magnetic 
field. Carreras, B.A.; Rosenbluth, M.N.; Hicks, H.R. (Oak 
ar National Lab., TN (USA)). Dec 1980. Contract W- 
7405-ENG-26. 17p. NTIS, PC A02/MF AO1. 

We have studied the effect of a stochastic magnetic field on 
the growth of a tearing mode. An analytic solution is given for the 
case in which the stochastic magnetic field is static. In that case, an 
unstable tearing mode is further destabilized (stabilized) if the A’ 
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values of the nonlinearly driven modes are positive (negative). This 
mechanism explains the destabilization of the (m = 3; n = 2) tear- 
ing mode observed in nonlinear three-dimensional calculations. 


8472 he a eg ry 
vanced Graphing II software on the ORNL Fusion Energy 
Division DECsystem-10. rots W.H.; Stewart, K.A. (Oak 
png National Lab., TN (USA)). Dec yg Contract W- 
T ENG-26. 22p. NTIS, PC A02/MF A 
Yak dik asics ti er ot al TN HOE 10 
Advanced Graphing II (AG2) software as it currently exists on the 
Oak Ridge National Laboratory Fusion Energy Division DECsys- 
tem-10 computer. It pertains to the graphics software library called 
AG2TCS, which may be used to convert AG2 subroutine calls into 
display images on the screen of a Tektronix 4000 series storage tube 
terminal and/or produce display images in .TKF-formatted graph- 
ics files for subsequent postprocessing to other graphics devices. 
Fully described here is the method of accessing this software. It is 
intended that this document serve as a user’s guide to accessing the 
AG2 software, not as a user’s guide to the modification of display 
image composition; the latter may be found in Tektronix’s own ref- 
erence on this subject. 


8473 (ORNL/TM—7562) Overview of EBT reactor pro- 

Uckan, N.A. (Oak Ridge National Lab., TN 
(USA)). Dec 1980. Contract W-7405-ENG-26. 61p. NTIS, 
PC A04/MF AO1. 

The ELMO Bumpy Torus (EBT) concept provides a unique 
basis for a truly steady-state fusion reactor in a favorable geometry 
with a significant Q/sub engineering/ (> 10) value. The similarity 
of the dimensionless parameters of the present experiments, EBT-I/ 
S and Nagoya Bumpy Torus, to a reactor-grade plasma and ob- 
served confinement characteristics indicates plausible extrapolations 
and projections for a reactor. Past and present reactor studies have 
indicated that EBTs have many attractive reactor features. There 
are, of course, a number of physics and technology issues yet to be 
resolved. Recent developments are reviewed, and their implications 
to reactor physics/technology/engineering issues are discussed. 


8474 (PPPL—1724) Stability of colliding ion beams. 
Foote, E.A.; age | R.M. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Nov 1980. (Contract AMO0?2- 
76CH03073. 39p. NTIS, PC A03/MF A01 

We determine conditions for stability of t two identical collid- 
ing ion beams in the presence of neutralizing electrons, but no 
background ions. Such a situation is envisioned for the Counter- 
streaming Ion Torus. The ion beams are taken to be Maxwellian in 
their frames of reference. The approximation of electrostatic and 
electromagnetic modes is made. The stability of the electrostatic 
modes depends on the relation between the ion electron tempera- 
ture ratio and the relative beam velocities. The stability of the elec- 
tromagnetic mode depends on the relation between the ion plasma 
B and the relative beam velocities. 


8475 ae yo Integral-equation formulation for 
drift eigenmodes in cylindrically symmetric systems. Linsker, 
R. (Princeton Univ., NJ (USA). Plasma Physics Lab.). Dec 
= Contract ‘AM02-76CH03073. 26p. NTIS, PC A03/MF 

A method for solving the integral eigenmode equation for 
drift waves in cylindrical (or slab) geometry is presented. A lead- 
ing-order kinematic effect that has been noted in the past, but in- 
correctly ignored in recent integral-equation calculations, is incor- 
porated. The present method also allows electrons to be treated 
with a physical mass ratio (unlike earlier work that is restricted to 
artificially small m/sub i//m/sub e/ owing to resolution limita- 
tions). Results for the universal mode and for the ion-temperature- 
gradient driven mode are presented. The kinematic effect gualita- 
tively changes the spectrum of the ion mode, and a new second 
region of instability for k/sub perpendicular to/rho/sub i/2 1 is 
found. 
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(PPPL—1737) Mode-conversion induced tearing 
neutral sheet. Kaw, P.K.; — R.N. 


effects in a 


i (USA). 
1981. Contract AM02-76CH03073. 13p. NTIS, PC A02/MF 


A0l. 

A new collisionless dissipation mechanism which can drive 
tearing modes in a plasma neutral sheet is described. The new 
mechanism relies on the presence of a background cold plasma 
which leads to mode conversion into a continuous spectrum of cold 
plasma waves. 


(PPPL—1739) Current generation in a relativistic 
plasma. Fisch, N.J. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Jan 1981. Contract AM02-76CH03073. 13p. 
NTIS, PC A02/MF A011. 

The relativistic dynamics of fast current carriers are rich in 
intriguing phenomena not appearing in the Newtonian limit. It is 
shown that because of these dynamics there is a bound to the effi- 
ciency of driving current in a tokamak either by waves or other 
means. Analytic techniques uncover the current-drive scheme 
which yields the maximum attainable efficiency. 


8478 (UCRL—85247) Microwave ray tracing for the 
large tandem mirror MFTF-B. Shearer, J.W.; Lappa, D. 
(California Univ., Livermore (USA). Lawrence Livermore 
National Lab.). 10 Dec 1980. Contract W-7405-ENG-48. 6p. 
(CONF-800261—1). NTIS, PC A02/MF AOl1. 

From 4. topical conference on radio frequency plasma heat- 
ing; Austin, TX, USA (9 Feb 1980). 

Electron cyclotron resonance heating (ECRH) is necessary 
for forming and sustaining the thermal barrier in the plasma fan 
region at each end of the large MFTF-B tandem mirror. 1600 kW 
of gyrotron-generated power at 28 GHz and 56 GHz is planned to 
meet this requirement. Cold plasma ray-tracing calculations have 
been started in order to maximize the antenna-to-plasma coupling 
efficiency during startup of the experiment. However, a hot plasma 
formulation is needed at later times. In the cold plasma regime, the 
X-wave is found to be efficiently absorbed, but the O-wave absorp- 
tion is still quite inefficient for most of the rays considered thus far. 


8479 Fast-scanning heterodyne receiver for measurement 
of the electron cyclotron emission from high-temperature 
plasmas. Efthimion, P.C.; Arunasalam, V.; Bitzer, R.; Camp- 
bell, L.; Hosea, J.C. (Princeton Univ, N)). Review of Scien- 
tific Instruments, The (U.S.); 50: No. 8, 949-951(Aug 1979). 

A fast-scanning heterodyne receiver has been developed into 
a plasma diagnostic that measures the fundamental cyclotron emis- 
sion from the PLT plasma and thus determines the time evolution 
of the electron temperature profile. The receiver scans 60-90 GHz 
every 10 ms and is interfaced to a computer for completely auto- 
mated calibration temperature measurements. 9 refs. 
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8480 (CONF-801232—1) 200 kW pulsed and CW gyro- 
trons at 28 GHz. Jory, H.; Evans, S.; meg Be J.; Shively, J.; 
Stone, D.; Thomas, G. (Varian Associates, Inc » Palo Alto, 
CA (USA)). 1980. ¢ Contract W-7405-ENG-26. 4p. NTIS, PC 
A02/MF AOl. 

From International electron devices meeting; Washington, 
DC, USA (8 Dec 1980). 

Pulsed and CW gyrotron oscillators have been designed and 
constructed for use in electron cyclotron resonance heating in 
plasma fusion experiments. The tubes are designed for 200 kW 
output at 28 GHz with beam input of 80 kV and 8 A. The pulsed 
design has been operated at duty factors of 5% and pulse lengths 
up to 40 msec. The CW design has produced output of 200 kW 
CW with an efficiency of 50%. It also operated with 52% efficien- 
cy at an output level of 170 kW CW. The tubes are designed for 
power output in the TEos circular electric mode in oversize (2.5 
inch diameter) circular waveguide. Some investigations of mode 
purity of the output will be described. The design and operation of 
waveguide components such as bends and mode filters for use with 
the gyrotrons will be discussed. 
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8481 2 omg Semi-catalyzed deuterium reac- 
tors for co-generation of *He and synfuels (the CoSCD con- 
cept). (Illinois Univ., Urbana (USA). Fusion Studies —_ 
rr Contract AS02-76ET52040. 9p. NTIS, PC A02 
AOl. 

The potential of developing semi-catalyzed deuterium reac- 
tors for co-generation of *He and synthetic fuels is discussed. Such 
factors as environmental impact, siting, energy basics, and engineer- 
ing technology are also discussed. (MOW) 


(DOE/DP/40115—1) Conceptual design of a KrF 
ee module. Final (Mathematical Sciences North- 
west, Inc., Bellevue, WA (USA); Perkin-Elmer, Danbury. 
CT (USA); Maxwell Labs., Inc., San Diego, CA (USA)). 
Oct 1980. Contract AC08- 79DP40115. 3 NTIS, PC 
A15/MF AOl1. 

A conceptual design of an angular multiplexed 50 kJ KrF 
laser module for Inertial Confinement Fusion is presented. Optical 
designs for encoding, beam packing and beam transfer between am- 
plifier stages are developed; emphasis is placed on reducing pre- 
pulse problems and achieving acceptable optical quality. An axi- 
symmetric optical design is identified as optimum in terms of sim- 
plicity, optical quality, cost and alignment. A kinetic code model 
was developed for the KrF amplifier and was used to derive scal- 
ing maps for the 50 kJ module. Attention was given to reducing 
parasitics, achieving acceptable extraction efficiency and accounting 
for amplified spontaneous emission effects. The size of the module 
is constrained by parasitic suppression and damage thresholds; the 
power gain is constrained by demanding 40% extraction efficiency 
in a double pass extraction geometry; and, the run time is con- 
strained by the pulsed power technology (PFN or PFL) and ac- 
ceptable values of gol. The bounds imposed on the design by the 
pulsed power technology were examined. Both PFLs and PFNs 
were considered along with their associated diode, hibachi and 
guide field requirements. A base line design for a 50 kJ module in- 
cluding amplifier staging, layout and overall size is discussed. Cost 
analysis and scaling for optical components, pulsed power technol- 
ogy and the guide field are also presented. 


8483 (DOE/ER—0045/4) Alloy development for irra- 
diation Quarterly progress report for period 
cust 30, 1980. (Oak Ridge National Lab., TN 
SA)). 1980. Contract W-7405-ENG-26. 216p. NTIS, 
A10/MF AO. 

This report is organized along topical lines in parallel to a 
Program Plan of the same title so that activities and accomplish- 
ments may be followed readily relative to that Program Plan. Thus, 
the work of a given laboratory may appear throughout the report. 
Chapters 1, 2, 8, and 9 review activities on analysis and evaluation, 
test methods development, status of irradiation experiments, and 
corrosion testing and hydrogen permeation studies, respectively. 
These activities relate to each of the alloy development paths. 
Chapters 3, 4, 5, 6, and 7 present the ongoing work on each alloy 
development path. The Table of Contents is annotated for the con- 
venience of the reader. 


8484 (GA-A—16143) Design study of a new vacuum 
vessel for Doublet III. Rawls, J.M.; Davis, L.G.; Anderson, 
P.M. (General Atomic Co., San Diego, CA SA)). Oct Oct 
a tract AT03-76ETS1011. 7p NTIS, Al4/MF 

The principal thrust of the project was to examine a single 
design in enough depth to gain confidence in the feasibility and de- 
sirability of specific design features. However, a valuable spin-off of 
the project was to develop information of a more generic character 
to aid in future studies of possibilities for Doublet III. For example, 
we now feel that Doublet III can be reconfigured with any of a 
variety of new vacuum vessels, poloidal coil sets, and auxiliary 
heating systems within three years of project initiation, a period 
that is short compared to the time scale for developing a complete- 
ly new facility. In addition, this can be accomplished at a fraction 
of the cost required to develop a comparable facility. 
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0486 (HEDL-SA—2192-FP) Remote handling features 
ot sng —_ Materials Irradiation Test (FMIT) 


facility. 
Wierman, R.W.; Kelly, V.P.; Yount, J.A. (Han- 
Rg ea Development Lab., Richland, WA 
0. Contract ACI4-16FF02170. 43p. (CONF- 
—48). NTIS, PC A03/MF AO1. 
From ANS international conference; Washington, DC, USA 
(17 mere 


of the experimental system provided two 
modes of access to the test cells. The horizontal mode was the pre- 
dominant one. However, as the design progressed unacceptable 
risks were identified that increased personnel exposure to radiation 
and decreased testing availability of the facility. Consequently, ver- 
tical-only access was adopted. Remote handling features of both 
design concepts are described including the technical basis for the 
transition from the first to the second concept. 


8486 (ORNL/Sub—79/21453/5) 60 GHz gyrotron de- 
velopment program. Quarterly report No. 5, July-September 
1980. Shively, J.F.; Grant, T.J.; Nordquist, A.L.; Stone, 
D.S.; Wendell, G. E. (Varian Associates, Palo Alito, CA 
(USA). Palo Alto Microwave Tube Div.). 1980. Contract 
W-7405-ENG-26. 45p. NTIS, PC A03/MF AOl1. 

The objective of this program is to develop a microwave os- 
cillator capable of producing 200 kW of CW output power at 60 
GHz. The use of cyclotron resonance interaction is being pursued. 
The design, procurement and early construction phases of this pro- 
gram are discussed. @ 


8487 (ORNL/TM—7292) Fusion energy division com- 
puter systems network. Hammons, C.E. (Gak Ridge National 
Lab., TN (USA)). Dec 1980. Contract W-7405-ENG-26. 
13p. NTIS, PC A02/MF AO1. 

The Fusion Energy Division of the Oak Ridge National 
Laboratory (ORNL) operated by Union Carbide Corporation Nu- 
clear Division (UCC-ND) is primarily involved in the investigation 
of problems related to the use of controlled thermonuclear fusion as 
an energy source. The Fusion Energy Division supports investiga- 
tions of experimental fusion devices and related fusion theory. This 
memo provides a brief overview of the computing environment in 
the Fusion Energy Division and the computing support provided to 
the experimental effort and theory research. 


8488 (ORNL/TM—7526) Estimated nuclear effects in 
the neutral beam injectors of a large fusion reactor. Lillie, 
R.A.; Santoro, R.T.; Alsmiller, R.G. Jr. (Oak Ridge Nation- 
al Lab., TN (USA)). Dec 1980. Contract W-7405-ENG-26. 
46p. NTIS, PC A03/MF AOl1. 

Estimates are given for the nuclear heat loads on the cryo- 
panels, radiation damage (energy deposition rate) in ion gun insula- 
tors, and dose equivalent rates from induced activity in the compo- 
nents for the Engineering Test Facility (ETF) neutral beam injec- 
tors. The estimates have been obtained by scaling similar results, 
obtained by careful neutronics analysis for the Tokamak Fusion 
Test Reactor (TFTR). The approximate nature of the scaling pro- 
cedure introduces considerable uncertainty in the results, but they 
are, hopefully, correct to within an order of magnitude and may be 
substantially more accurate. 


8489 (PPPL—1685) Resistive toroidal-field coils for to- 
kamak reactors. Kalnavarns, J.; Jassby, D.L. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Nov 1980. Con- 
tract AM02-76CH03073. 90p. NTIS, PC A05/MF AO1. 

This paper analyzes the optimization of the geometry of re- 
sistive TF coils of rectangular bore for tokamak fusion test reactors 
and practical neuiron generators. In examining the trade-offs be- 
tween geometric parameters and magnetic field for reactors giving 
a specified neutron wall loading, either the resistive power loss or 
the lifetime coil cost can be minimized. Aspects of cooling, magnet- 
ic stress, and construction are addressed for several reference de- 
signs. Bending moment distributions in closed form have been de- 
rived for rectangular coils on the basis of the theory of rigid 
frames. Candidate methods of fabrication and of implementing de- 
mountable joints are summarized. 
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8490 Mg ey CO adsorption on Al-Zr at room 
u, C.H.; meneame R.L.; Cohen, S.A. (Prince- 

ton Univ., USA). Plasma Ph ; Lab.). Oct 1980. Con- 

tract AMO2 7 HOIOT3. 19p. S, PC A02/MF AO1. 

A ttnty of CO sieeretion on soem tenigunmaene Air hes 
been done using Auger electron spectroscopy and gas pressure 
measurements. The atomic surface composition of clean Al-Zr sur- 
faces prepared in UHV by Ar* sputtering, was measured as a func- 
tion of CO pressure and exposure time. The adsorbed C and O 
have the same rate constants and surface concentrations for expo- 
sures less than 2 Langmuir. Above this exposure quasi-saturation 
occurs. The measured sticking probability of CO on Al-Zr is con- 
stant, S = 0.7 +- .3, for fractional coverage 8 S 0.5. Above this 
point S decreased rapidly. The effect of surface roughness on the 
apparent sticking coefficient has been calculated by a Monte-Carlo 
simulation. Reactivation of Al-Zr by heat treatrnent to 700°C has 
also been studied. 


8491 Corte Surface analysis of TFTR vacuum 
vessel samples subjected to the -weld heat treatment. 
Moore, RL R.L.; Cohen, S.A.; Cecchi, J.L.; Dylla, H.F. (Prin- 
ceton Univ., NJ (USA). Plasma Physics Lab.). Nov 1980. 
Contract AM02-76CH03073. 15p. S, PC A02/MF AOl1. 

To ensure the dimensional stability of the Tokamak Fusion 
Test Reactor (TFTR) vacuum vessel, it is necessary to perform a 
post-weld heat treatment (PWHT). This process consists of heating 
the vessel segments to ~ 450°C for 1.5 h. The large size of the 
segments precludes a vacuum bake previous to installation. Effects 
of the PWHT on the vacuum vessel surface were studied using 
small samples of vessel material which were subjected to a variety 
of PWHT procedures, including inert gas purges and different oven 
designs. Changes in topography and near-surface chemistry were 
investigated with SEM and sputter-Auger electron spectroscopy. 
These samples were compared with the surface properties of non- 
baked UHV-quality stainless steel. The primary difference noted be- 
tween the PWHT samples and the non-baked control was the 
thickness of the passivation oxide layer. The thickness of this mixed 
oxide (FeO/Cr203/NiO) on the control sample was = 100 A. The 
thickness of the oxide layer on the heat-treated samples ranged be- 
tween 230 to 350 A, depending on the method of the PWHT. The 
effect of hydrogen glow discharge cleaning on these thicker oxide 
layers, and the consequences of such heat treatment procedure rela- 
tive to oxygen impurity production in fusion devices are discussed. 


8492 (PPPL—1725) Study of the kinetics of the interac- 
tions of carbon monoxide and oxygen with Al-Zr surface. 
Wu, C.H. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Nov 1980. Contract AM02-76CH03073. 24p. NTIS, 
PC A02/MF AOl1. 

The interaction of CO and O2 with clean Al-Zr (40/60 
atomic percent) surfaces have been studied with Auger electron 
spectroscopy. The initial sticking probability of O2 on Al-Zr was 
measured to be S/sub 0, O2/ = 0.85. The sticking probabilities of 
O2 and CO as a function of CO and O2 contamination on a Al-Zr 
surface have been determined. It is found, that CO adsorption is 
very sensitive to O2 contamination. The CO contamination is not 
effective at blocking the surface to subsequent O:2 adsorption. 


8493 (SAND—80-2536C) Status of advanced brems- 
strahlung converters. Halbleib, J.A. (Sandia National Labs., 
Albuquerque, NM (USA)). 1980. Contract AC04- 
76DP00789. 38p. (CONF-8010128—4). NTIS, PC A03/MF 
AOl. 

From JOWOG 6 conference; Albuquerque, NM, USA (7 
Oct 1980). 

This paper is an attempt to review the somewhat ill-defined 
area of advanced converter research in a more or less chronologi- 
cal fashion. Section 2 reviews the early B/sub z/ work that was 
motivated by the CASINO project. More recent work makes liber- 
al use of technology from ICF research using REBs is discussed in 
Sec. 3. Section 4 discusses possible directions for future research, 
some of which are being actively pursued at Sandia National Labo- 
ratories (SNL) and elsewhere. 
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8494 (UCAR—10060-80-1) Mirror Fusion. 

report, January-March 1980. M.A.; M 

C.K. (eds.). (California Univ., Livermore (USA). Lawrence 
Livermore National Lab.). 25 Jul 1980. Contract W-7405- 
ENG-48. 87p. NTIS, PC A0S/MF A0O1. 

The information in each Quarterly is presented in the same 
sequence as in the Field Work Package Proposal and Authorization 
System (WPAS) submissions prepared for the US Department of 
Energy; the main sections are Applied Plasma Physics, Confine- 
ment Systems, Development and Technology, and Mirror Fusion 
Test Facility (Planning and Projects). On occasion, we shall include 
information pertaining to the LLNL role as Lead Laboratory for 
the Open Systems Mirror Fusion Program. Each of these sections is 
introduced by an overall statement of the goals and purposes of the 
groups reporting in it. As appropriate within each section, state- 
ments of the goals of individual programs and projects are followed 
by articles containing summaries of significant recent activity and 
descriptive text. 


8495 (UCRL—84270(Rev.1)) are by the Raman in- 
stability. Estabrook, K.G.; Kruer, W.L. (California Univ., 
Livermore (USA). Lawrence hes Lab.). 1980. Con- 
tract W-7405-ENG-48. 14p. (CONF-800550—1(Rev.1)). 
NTIS, PC A02/MF AOl1. 

From Anomalous absorption meeting; San Francisco, CA, 
USA (28 May 1980). 

Computer simulations are presented of the reflection and 
heating due to stimulated Raman backscatter of intense laser light 
in large regions of underdense plasma. The heated electron distribu- 
tion is found to be approximately a Maxwellian of temperature ~ 
(m/sub e/2)v?/sub p/, where v/sub p/ is the phase velocity of the 
electron plasma wave. A simple model of the reflection is present- 
ed. Raman may cause a pre-heat problem with large laser fusion re- 
actor targets. 


8496 (U Status report on the fusion breed- 


iCRL—84436) 
er. Moir, R.W. (California Univ., Livermore (USA). Law- 
rence Livermore National Lab.). 12 Dec 1980. Contract W- 
oo 18p. (CONF-801210—12). NTIS, PC A02/ 
AOl. 
From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 


The rationale for hybrid fusion reactors is the produc- 
tion of fissile fuel for fission reactors. A new class of reactor, the 
fission-suppressed hybrid promises unusually good safety features as 
well as the ability to support 25 light-water reactors of the same 
nuclear power rating, or even more high-conversion-ratio reactors 
such as the heavy-water type. One 4000-MW nuclear hybrid can 
produce 7200 kg of *°U per year. To obtain good economics, in- 
jector efficiency times plasma gain (eta/sub i/Q) should be greater 
than 2, the wall load should be greater than 1 MW m™~?3, and the 
hybrid should cost less than 6 times the cost of a light-water reac- 
tor. Introduction rates for the fission-suppressed hybrid are unusual- 
ly rapid. 


8497 (WFPS-TME—80-008) Aluminum vacuum vessel/ 
first wall concept for the CTHR. Culbert, M.E. (Westing- 
house Electric Corp., Pittsburgh, PA (USA). Fusion Power 
Systems Dept.). 1980. Contract AC02-77ET52043. 48p. 
NTIS, PC A03/MF AO1. 

The purpose of this investigation was to develop a design 
concept for a commercial tokamak hybrid reactor (CTHR) vacuum 
vessel/first wall system which satisfies the engineering requirements 
for a commercial environment. The hybrid reactor offers the 
unique condition that energy extraction from the first wall is not 
critical from the point of view of system economics. This allows 
the consideration of low temperature structural material for first 
wall application. Therefore, the CTHR aluminum vacuum vessel/ 
first wall design philosophy was to utilize a low temperature 
design, thus minimizing the severe material and thermal stress prob- 
lems associated with high temperature systems. The mechanical ar- 
rangement consists of a series of internally finned aluminum tubes 
fabricated into 30 sections and assembled around the torus. The 
coolant manifolds are at the top and bottom of the torus. The 
vessel sector length depends on the spacing between TF coils. 
Each sector is mounted on a rail system that permits translation for 
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assembly or removal. The tubes in each sector are welded to tube 
sheets which are in turn welded to semi-cylindrical manifolds 
which distribute the coolant uniformly to the tubes. 


8498 (WFPS-TME—80-009) Toroidal field coil design 


AO1. 

The CTHR conceptual design consists of a magnetically 
costes einmammntetad eames ties cane ues caine 
ket. The fusion driver concept was based on an ignited plasma. All 
concepts and parameters were selected on the basis that technical 
feasibility would be achieved by 1995 to assure a viable commercial 
operation in the early to mid-21st century. The reactor was de- 
signed to achieve good fissile fuel production, with electricity pro- 
duction being a second order priority. However, the resulting con- 
cepts that evolved were all excellent power producers which sig- 
nificantly improved the economic performance. The subsystems dis- 
cussed in the following paragraphs provide a background of the ap- 
plication for the TF coil design described in this report. 


Measurement of tracer elements in inertial fusion 
target feel. Weinstein, B.W.; Weir, J.T. (Lawrence Liver- 
more National Laboratory, University of California, Liver- 
more, California 94550). W-7405-ENG-48. Journal of Ap- 
plied Physics (U.S.); 51: No. 11, 5604-5606(Nov 1980). 

For some i confinement fusion experiments, a tracer 
impurity element is added to the deuterium-tritium fuel gas as an 
aid in diagnosing the implosion conditions. We have developed a 
general, nondestructive technique for measuring the initial tracer 
density in an individual fusion target. We take advantage of the fact 
that beta emission from the tritium excites the tracer characteristic 
x-ray lines. Using an energy dispersive x-ray detector, we measure 
the intensity ratio of a tracer x-ray line to the bremsstrahlung back- 
ground. The ratio is proportional to the tracer density and the inner 
radius of the target and is independent of other parameters. We 
have measured argon tracer densities as low as 0.01 atm with an 
accuracy of +-- 15%. 


8500 Fusion power development: status and prospects. 
Steiner, D. (Oak Ridge Natl Lab, Tenn). Mechanical Engi- 
neering (U.S.); 102: No. 6, 48-53(Jun 1980). 

Fusion power is being approached over a number of differ- 
ent routes. But the tokamak approach has advanced further than al- 
ternate . scientific feasibility should be achieved within the 
1980s for both the magnetic and inertial confinement approaches to 
a true reactor regime. Thereafter, the engineering test phase should 
get under way. This will provide tests for reactor components in a 
fusion environment. If all goes well, the final phase, a demonstra- 
tion phase, should begin sometime during the 1990s. For this arti- 
cle, the scope of the discussion is limited to deuterium-tritium 
fueled systems of the power reactor class. 36 refs. 


8501 Finite element model for elastic and slip responses 
of fusion magnets. T.Y.; Suzuki; H.; Reich, M. Jour- 
nal of Pressure Vessel Technology (U.S.); 102: No. 2, 219- 
225(May 1980). 

A finite element model to simulate the elastic and slip re- 
sponses of fusion magnets under operating loads is proposed. To 
represent the elastic actions, a material homogenization procedure 
based on the existing composite technology was applied to obtain 
the effective stress strain relations for the heterogeneous, laminated 
magnets. In addition, a friction-type model was utilized to simulate 
the interlayer slip of the magnets when the shear stresses reach the 
bonding strength of the adhesives. Numerical examples are given to 
demonstrate the applicability of the proposed model. 11 refs. 


8502 Focusing x-ray spectrograph for laser fusion ex- 
periments. Yaakobi, B.; Turner, R.E.; Schnopper, H.W.; 
Taylor, P.O. (Univ of Rochester, NY). Review of Scientific 
Instruments, (U.S.); 50: No. 12, 1609-1611(Dec 1979). 
X-ray spectra from laser fusion targets are normally meas- 
ured with flat crystal (nonfocusing) spectrographs. The characteris- 
tics of a focusing spectrograph which is capable of recording wide 
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band spectra with significantly higher sensitivity are described. 
Measuring spectra in the (10--11) A range from glass microballoons 
imploded by a two-beam Nd:Glass laser system yields intensity per 
unit area on film about 100 times higher with a curved mica than 
with a flat mica spectrograph. 4 refs. 


8503 Electron-beam propagation in 
Freeman, J.R.; Poukey, J.W. (Sandia Le all Alb 
NM). Journal ‘of Applied Physics (U.S.); 50: No. aspen 
ete 1979) 

Electron _e propagating in current-carrying plasma 
channels proposed for ICF reactors generate an electric field which 
drives a return current. This electric field reduces the electron 
energy and also causes an expansion of the trajectory envelope. 
The scaling of this effect is considered and estimates of its impor- 
tance for reactor-level conditions are obtained. 11 refs. 


99 GENERAL AND MISCELLANEOUS 
9901 Management 


REFER ALSO TO CITATION(S) 7943 


8504 (DOE/PR—0039) Guide for technical evaluation 
of contractor cost proposals. (USDOE Procurement and 
Contracts Management Directorate, Washington, DC. 
Office of Contract and Property Management). May 1980. 
22p. NTIS, PC A02/MF AOl. 

This guide explains the role of the US DOE program office 
personnel as negotiation team members in the analysis of a 
contractor’s cost proposal. 


8505 
entific Lab., NM (USA)). Nov 19 


‘Contract W-7405- 
ENG-36. 250p. NTIS, PC E09/MF $4 70. 

Includes 15 sheets of 24 reduction microfiche. 

This bibliography is a compilation of unclassified publica- 
tions of work done at the Los Alamos Scientific Laboratory for 
1979. Papers published in 1979 are included regardless of when 
they were actually written. Declassification of previously classified 
reports is considered to constitute publication. All classified is- 
suances are omitted. If a paper was published more than once, all 
places of publication are included. The bibliography includes Los 
Alamos Scientific Laboratory reports, papers released as non- 
LASL reports, journal articles, books, chapters of books, confer- 
ence papers (whether published separately or as part of conference 
proceedings issued as books or reports), papers published in con- 
gressional hearings, theses, and US patents. The entries are ar- 
ranged in sections by broad subject categories. (RWR) 


9902 Mathematics And Computers 


(ANL—8040(Suppl.1-5)) Computer software sum- 
-~ Numbers 1 through 423. (Argonne National Lab., IL 
(USA)). 1979. Contract W-31-109-ENG-38. 182p. 
NTIS, PC A09/MF AOl1. 

The National Energy Software Center (NESC) serves as the 
software exchange and information center for the US Department 
of Energy and the Nuclear Regulatory Commission. A major activ- 
ity of the Center is the preparation and publication of two reports 
issued periodically - the Center's compilation of program abstracts, 
ANL-7411, and this software summaries report, ANL-8040. The ab- 
stracts describe the softward packages available in the software ex- 
change library maintained and distributed by the Center. The sum- 
maries describe agency-sponsored software that is at the specifica- 
tion stage, under development, being checked out, in use, or availa- 
ble at agency offices, laboratories, and contractor installations. 
Summaries describe software that is not included in the NESC li- 
brary due to its preliminary status or because it is believed to be of 
limited interest. The purpose of the summaries report is to keep 
agency and contractor personnel informed as to the existence, 
status, and availability of computer programs within the agency, 
and thereby minimize duplication costs and maximize the value of 
agency software development efforts. (RWR) 


systems, Saad, i 

. Dept. Computer Science). Dec 1980. Contract 
AS02-76ER02383. 48p. (UIUCDCS-R—80-1036; UILU- 
ENG—80-1733). NTIS, PC A03/MF AO1. 

Many powerful methods for solving systems of equations 
can be regarded as projection methods. Most of the projection 
methods known for solving linear systems are orthogonal projec- 
tion methods: but little attention has been given to the class of non- 
orthogonal (or oblique) projection methods, which is particularly 
attractive for large nonsymmetric systems. Some methods in the 
general setting of oblique projection methods are presented, and 
some theoretical results are given. Some experiments comparing the 
various algorithms are reported. 5 figures. 


8508 Remainders of er series. McCall, J.D. (Le- 
Moyne-Owen College, Memphis, TN); Fricke, G.H.; Beyer, 
W.A. Internat. J. Math. & Math Sci.; 2: 239-250(1979). 


Scientific ta, NM (USA)). “Dec 980. Contract W-7405- 
ENG-36. 30p. NTIS, PC A03/MF AOl. 

The Standard File Transport is the method used to transfer 
files between the components of the Los Alamos Scientific 
Laboratory's (LASL’s) Integrated Computer Network (ICN). The 
basic file transport protocol; the special features, such as parameter 
negotiation and recovery, that are essential to successful file trans- 
fer in a network; and details of the file transport requests and re- 
sponses are discussed. 8 figures. 


8510 (ORNL/TM—7369) System software for the 
NMFECC CRAY-1 version of GIFTS 4B. Gray, W.H.; 
Baudry, T.V. (Oak a National Lab., TN (USA)). Jan 
= Contract W-7405-ENG-26. 126p. NTIS, PC A07/MF 

The Oak Ridge National Laboratory (ORNL) maintains a 
version of the GIFTS system structural analysis computer pro- 
grams. Executable modules are supported on two different types of 
computer hardware, a DECsystem-10 and a CRAY-1. Without ex- 
ternal difference to the user, these modules execute equivalently 
upon both types of hardware. Presented herein are the local soft- 
ware enhancements for the ORNL version of GIFTS for the Na- 
tional Magnetic Fusion Energy Computer Center (NMFECC) 
CRAY-1 computer as well as a description of the ORNL imple- 
mentation of the s -dependent portions of the GIFTS software 
library for the NMFECC CRAY-1. 


8511 (SAND—80-1903) Rank correlation plots for use 
with correlated input variables in simulation studies. Iman, 
R.L.; re remy m M. (Sandia National Labs., Albuquer- 
que, NM (USA); Texas Tech Univ., Lubbock (USA). Dept. 
of Mathematics). Nov 1980. Contract AC04-76DP00789. 
79p. NTIS, PC A05/MF A0O1. 

A method for inducing a desired rank correlation matrix on 
multivariate input vectors for simulation studies has recently been 
developed by Iman and Conover [SAND 80-0157]. The primary in- 
tention of this procedure is to produce correlated input variables 
for use with computer models. Since this procedure is distribution 
free and allows the exact marginal distributions to remain intact, it 
can be used with any marginal distributions for which it is reason- 
able to think in terms of correlation. A series of rank correlation 
plots based on this procedure when the marginal distributions are 
normal, lognormal, uniform, and loguniform is presented. These 
plots provide a convenient tool for both aiding the modeler in de- 
termining the degree of dependence among variables (rather than 

guessing) and communicating with the modeler the effect of differ- 
ent correlation assumptions. 12 figures, 10 tables. 


8512 (SAND—80-2367J) Implementation of Rosenbrock 

methods. Shampine, L.F. (Sandia National Labs., Albuquer- 

os NM (USA)). Nov 1980. Contract AC04-76DP00789. 
2p. NTIS, PC A04/MF AOl. 

Rosenbrock formulas have shown promise in research codes 

for the solution of initial-value problems for stiff systems of ordi- 
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nary differential equations (ODEs). To help assess their practical 
value, the author wrote an item of mathematical software based on 
such a formula. This required a variety of algorithmic and software 
developments. Those of general interest are reported in this paper. 
Among them is a way to select automatically, at every step, an ex- 
plicit Runge-Kutta formula or a Rosenbrock formula according to 
the stiffness of the problem. Solving linear systems is important to 
methods for stiff ODEs, and is rather special for Rosenbrock meth- 
ods. A cheap, effective estimate of the condition of the linear sys- 
tems is derived. Some numerical results are presented to illustrate 
the developments. 


8513 (SAND—80-8038) Computerized rt plotting 
system. II. Two-dimensional graphs. Yano, H.; Tucker, R.H. 
(Sandia National Labs., Livermore, CA (USA)). Nov 1980. 
Contract AC04-76DP00789. 20p. NTIS, PC A02/MF AO0Ol1. 

Computers have been able to create graphs for many years, 
but their aesthetics have generally been ignored. As a result, al- 
though computer-generated graphs have been used extensively in 
test reports and other data-oriented publications, authors have had 
to turn to technical illustrators for a product suitable for formal 
presentation. The program described in this report was specifically 
designed to fill this gap. Entering format information and data on a 
Tektronix 4014 terminal, the user can create, correct, and store 
two-dimensional graphs with up to nine curves on rectangular, se- 
milog, and log-log coordinates. Hard copies can be obtained in the 
form of prints from a Tektronix 4631 or 35-mm film from the com- 
puter. From the film, high-quality prints, slides, and projection 
transparencies can be made. 3 figures. 


8514 (UCRL—52999) Craynet simulation. Watson, 
W.B. (California Univ., Livermore (USA). Lawrence Liver- 
more National Lab.). 8 1980. Contract W-7405-ENG- 
48. 35p. NTIS, PC A03/MF AO1. 

The Craynet, a local network configuration at the Lawrence 
Livermore National Laboratory, was studied using a discrete event 
simulation technique. This report describes the Craynet configura- 
tion, quantifies the current and expected average and instantaneous 
loads to the limits of available information, and specifies the simu- 
lated performance of this configuration when it is subjected to these 
loads. 15 figures, 1 table. 


8515 Representation of shock-like solutions in an euler- 
ian mesh. Knorr, G.; Mond, M. (Department of Physics and 
Astronomy, The University of Iowa, Iowa City, Iowa 
52242). EY-76502-2059. Journal of Computational Physics 
(U.S.); 38: No. 2, 212-226(15 Nov 1980). 

Methods are presented for integrating differential equations 
in conservation form in an Eulerian mesh in the presence of discon- 
tinuities and shocks. We make use of the monotonicity property, 
namely, that a solution is assumed to be monotone between mesh 
points. Monotonicity is preserved by convective equations and can 
be rigorously inplemented in a code. In more general systems of 
conservative equations, monotonicity is enforced when interpolat- 
ing a curve, given on an integer mesh, onto a half-integer mesh. 
This can be interpreted as introducing a local diffusive term when- 
ever a discontinuity or shock occurs. The integration of a Riemann 
problem shows that with this method shocks are represented within 
two zones and contact discontinuities exhibit little diffusion. 


8516 Fourth-order poisson solver for the simulation of 
bounded plasmas. Knorr, G.; Joyce, G.; Marcus, A.J. (De- 
—s of Physics and Astronomy, The University of 
owa, Iowa City, Iowa 52242). EY-76-S-02-2059. Journal of 
pa utational Physics (U.S.); 38: No. 2, 227-236(15 Nov 

The solution of the two-dimensional Poisson equation in a 
rectangle with periodic boundaries in one direction and Dirichlet or 
Neumann boundaries in the other can be handled by a Fast Fourier 
Transform in one dimension and a fast nonperiodic procedure such 
as splines in the other. Such a solution is necessary for the simula- 
tion of semiperiodic plasma systems. A method is presented which 
is direct and of fourth order in both the electric potential and the 
electric fields. 
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REFER ALSO TO CITATION(S) 7024, 7105, 7829, 7944, 7945, 8008 


8517 (ORNL/TM—7126/R1) Rigorous, systematic ap- 
proach to automatic data editing and its statistical basis. Lie- 
pins, G.E. (Oak Ridge National Lab., TN (USA)). Jan 1981. 
Contract W-7405-ENG-26. 32p. NTIS, PC A03/MF AO1. 

Automation data editing is the computerized identification 
and correction (optional) of data errors. These techniques can pro- 
vide error statistics that indicate the frequency of various types of 
data errors, diagnostic information that aids in identifying inadequa- 
cies in the data collection system, and a clean data base i 
for use in further decision making, in modeling, and for inferential 
purposes. However, before these numerous benefits can be fully re- 
alized, certain research problems need to be resolved, and the link- 
age between statistical error analysis and extreme-value programing 
needs to be carefully determined. The linkage is provided here for 
the special case that certain independence and symmetry conditions 
obtain; also provided are rigorous proofs of results central to the 
functioning of the Boolean approach to automatic data editing of 
coded (categorical) data. In particular, sufficient collections of edits 
are defined, and it is shown that for a fixed objective function the 
solution to the fields to impute problem is obtainable simply from 
knowing which edits of the sufficient collection are failed, and this 
solution is invariant of the particular sufficient collection of edits 
identified. Similarly, disjoint-sufficient collections of edits are de- 
fined, and it is shown that, if the objective function of the fields to 
impute problem is determined by what Freund and Hartley call the 
number of involvements in unsatisfied consistency checks, then the 
objective function will be independent of the disjoint-sufficient col- 
lection of edits used. 


8518 (PB—279-780) Energy conservation choices for the 
City of Portland, Oregon: energy information retrieval 
system. Volume 2. (Portland Bureau of Planning, OR 
(USA)). Jul 1980. 175p. (HUD-PDR—329-2(2)). NTIS 
$12.00. 


Volume 2 sets forth and describes the developmental history 
as well as the technical accomplishment and design of the non-com- 
puterized information retrieval system realized under the aegis of 
the Portland Energy Conservation Demonstration Project 
(PECDP). An optical coincidence mechanism, a thesaurus, and an 
indexing procedure which combine to yield a method to selectively 
store and retrieve discriminate information in such a fashion where- 
by that information is readily available in a format acceptable to 
local government decision makers, the City’s capital budgeting 
process, planning agency personnel, and citizens are described. 
PECDP’s Energy Information Retrieval System was housed in ex- 
isting library space of the Portland Bureau of Planning and since its 
establishment, there has been a 500% increase in library use among 
Planning staff. (MCW) 


8519 (UCID—18872(Vol.1)) Software overview manual. 
Allen, R. (California Univ., Livermore (USA). Lawrence 
Livermore National Lab.). Nov 1980. Contract W-7405- 
ENG-48. 16p. NTIS, PC A02/MF AO1. 

This is a software overview manual for several software 
packages developed as part of the COMSYS computer teleconfer- 
ence system, an LSI-11 based communications system. The pack- 
ages were intended to be general-purpose software, for use in other 
LSI-11 based systems besides COMSYS. This manual was written 
for a programer who might wish to use some or all of this software 
in developing such systems. Word-processing, small to medium 
data-base storage and query systems, microcomputer networks, and 
text exiting systems are examples of systems that might exploit this 
software. Each package is briefly discussed, and then how they 
may be used together in an LSI-11 based system is examined. The 
reader is assumed to be an experienced programer who is familiar 
with the LSI-11 computer and the RT-11 operating system. All of 
the packages were written in assembly language, and all of the 
user-interfaces are callable from Pascal programs. The packages are 
SADI (Serial Asynchronous Device Interface), FILLIB (File Li- 
brary), QMSLIB (Queue Management System Library), UTLLIB 
(Utility Library, and ASNLIB (Asynchronous Library). There is a 
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separate User's Guide for each of these 5 packages, which describes 
in detail the procedures and functions each provides. (RWR) 


8520 (UCID—18872(Vol.2)) ASNLIB user's guide. 
Allen, R. (California Univ., Livermore (USA). Lawrence 
Livermore National Lab.). Oct 1980. Contract W-7405- 
ENG-48. 83p. NTIS, PC A05/MF AO1. 

The ASNLIB (Asynchronous Library) software package is a 
library of procedures and functions, callable from OMSI Pascal 
programs running under RT-11 on the LSI-11 computer. The li- 
brary provides many commonly needed capabilities to programs 
that control multiple asynchronous tasks or processes. The library 
was implemented specifically as an aid to the COMSYS (Communi- 
cations System) teleconferencing system, but is intended to be gen- 
eral purpose enough to be an aid to other multi-tasking applica- 
tions. ASNLIB is written in assembly language. The library makes 
heavy use of facilities provided by four other software packages, 
FILELIB, QMSLIB, and UTLLIB. ASNLIB combines the low- 
level capabilities of these four packages (i.e. device interface with 
serial devices, disk 1/Q) with the multi-tasking capabilities provided 
by Procedure Queues. The routines in ASNLIB provides facilities 
to programs which are written using procedure queueing. For ex- 
ample, ASNLIB has a single routine which a host program can call 
to cause multiple lines from a terminal to be read in and stored in a 
queue of lines. Another routine will take an entire queue of lines 
and write a text file from them. (RWR) 


8521 (UCID—18872(Vol.3)) SADI user's guide. Allen, 
R. (California Univ., Livermore (USA). Lawrence Liver- 
more National Lab.). May 1980. Contract W-7405-ENG-48. 
75p. NTIS, PC A0S5/MF AO1. 

The Serial Asynchronous Device Interface (SADI) package 
provides a tool that can be used in many cases to aid in writing 
applications in which one controls many serial devices simulta- 
neously, for example, in networking or teleconferencing systems. 
SADI is written entirely in assembly language, and requires about 
1500 words of memory. (RWR) 


8522 (UCID—18872(Vol.4)) UTLLIB user's guide. 
Allen, R. (California Univ., Livermore (USA). Lawrence 
Livermore National Lab.). Dec 1980. Contract W-7405- 
ENG-48. 52p. NTIS, PC A04/MF AO1. 

The UTLLIB (Utility Library) software package contains 
procedures and functions that fall into two general categories: 
string handling and RT-11 system functions. All of the routines de- 
scribed here are compatible with OMSI Pascal, running under RT- 
11 version 3. UTLLIB was developed for use in a number of inter- 
active multi-user applications systems, notably the COMSYS tele- 
conference system. (RWR) 


8523 (UCID—18872(Vol.5)) QMSLIB user's guide. 
Allen, R. (California Univ., Livermore (USA). Lawrence 
Livermore National Lab.). Jul 1980. Contract W-7405- 
ENG-48. 59p. NTIS, PC A04/MF AOl1. 

The Queue Management System library (QMSLIB) package 
is a set of procedures and functions, compatible with RT-11 Ver- 
sion 3B (FB and SJ monitors) programs written in OMSI Pascal. 
This software allows a user program to perform various manipula- 
tions on queue data structures that are particularly useful in interac- 
tive and/or multi-tasking applications. In addition to queue data 
structures, the package includes facilities for operating on linked list 
data structures. The package comprises a library object file and a 
text file of declarations. An overview of the library is given and the 
various capabilities it includes are explained; then, each routine in 
the package is described in detail. (RWR) 


8524 (UCID—18872(Vol.6)) FILLIB user's guide. 
Allen, R. (California Univ., Livermore (USA). Lawrence 
Livermore National Lab.). Jul 1980. Contract W-7405- 
ENG-48. 67p. NTIS, PC A04/MF AO1. 

In many interactive applications, it is necessary to read and 
write disk files asynchronously. A special library was developed to 
aid in processing files when this kind of asynchronous processing is 
needed. The library provides asynchronous operations on disk files. 
The library is written entirely in assembly language, and requires 
fewer than 1500 words (decimal) of memory. The package is com- 
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patible with RT-11 Version 3B, both the SJ and FB monitors. The 
package and how to use it are described, including input and output 
files, Asynchronous Random Access Files, and the Record Bank 
data structure. (RWR) 
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Fast critical assembly safeguards. Summary report, October 1978- 
September 1979, 6:7067 (ANL—80-13(Vol.2)) 

Land Reclamation Program annual report, 1979, 6:6891 (ANL/ 
LRP—8) 

Matrials technology for coal-conversion processes. Progress 
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Global temperature patterns 6000 years ago. Progress report, 
6:8116 (DOE/EV/10097—2) 
Bureau of Mines, Reno, NV (USA). Reno Research Center 
Recovery of byproduct heavy minerals from sand and gravel 
operations in central and southern California, 6:6993 (BM-RI— 
8471) 
Bureau of Mines, Washington, DC (USA) 
Simple, low-cost method for the dissolution of metal and mineral 
samples in plastic pressure vessels, 6:8000 (BM-RI—8480) 


Cc 


California Energy Commission, Sacramento (USA) 

Southern California Edison Company's Notice of Intention to 
seek certification for a combined-cycle generating station. Final 
report, 6:7845 

California Univ., Berkeley (USA). Lawrence Berkeley Lab. 

Accuracy of the Edgeworth expansion of LOLP calculations in 
small power systems, 6:7695 (LBL—11324) 

Aquifer thermal energy storage: a survey, 6:7786 (LBL—10441) 

Buoyancy flow in fractures intersecting a nuclear waste 
repository, 6:8331 (LBL—11112) 

Chemistry of HO2NO» and the photochemistry of the HO/sub 
x/-NO/sub x/-CO/sub x/ system, 6:8017 (LBL—11480) 

Computer modeling of nuclide adsorption on geologic materials, 
6:8180 (LBL—11899) 

Considerations for design parameters for a dedicated medical 
accelerator, 6:8088 (LBL—11685) 

Corrosion of iron, 6:8030 (LBL—11305) 

Evaluation of the Susanville California geothermal resource, 
6:7629 (LBL—11187) 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and quali- 
fiers (subheadings) are selected and presented in the following 
format: 
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Qualifier 
Title, (supplementary information), citation number, 
(report number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See 
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subject concepts that are narrower, broader, or related to a particu- 
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subject, all such headings should be reviewed. 


& 


ABDOMEN 
Radionuclide Kinetics 
Kinetics of inhaled **Mn and Co after an accidental human 
exposure, 6:8214 (CONF-791002—) 
ABSORPTION REFRIGERATION CYCLE 
Control Systems 
Experimental investigation on control modes for an absorption 
chiller of low capacity, 6:7450 
Performance 
Water-lithium bromide double-effect absorption cooling 
analysis, 6:7402 (DOE/SF/10540—T1) 
AC SYSTEMS 
Alternators 
Field oriented control of a variable speed alternator connected 
to the constant frequency line, 6:7706 
ACCELERATOR FACILITIES 
Radiation Protection 
Effective radiological safety program for electron linear 
accelerators, 6:8451 (SLAC-PUB—2643) 
ACENAPHTHENE 
Liquid Column Chromatography 
Relation between fuel properties and chemical composition. II. 
Chemical characterization of US Navy Shale-II fuels, 6:6971 
ACES 
See QUARKS 
ACETATES 
Osmosis 
Membrane research for salinity gradient energy production. 
Final report, 6:7212 (DOE/ET/20364—T1) 


ACETIC ACID 
Biological Effects 
Effect of 1-aminocyclopropane-1-carboxylic acid on the 
production of ethylene in senescing flowers of Ipomoea 
tricolor Cav, 6:8199 
Labelled Compounds 
Synthesis of 4,5,6,7 and 2,4,5,6,7 deuterium-labeled indole-3- 
acetic acid for use in mass spectrometric assays, 6:8197 
Metabolism 
Effect of 1-aminocyclopropane-1-carboxylic acid on the 
production of ethylene in senescing flowers of Ipomoea 
tricolor Cav, 6:8199 
ACETYLCHOLINE 
Biological Effects 
Role of the occult insulin receptors in the regulation of 
atrophy and hypertrophy of skeletal muscles, 6:8210 (LA— 
8540-T) 
ACID ELECTROLYTE FUEL CELLS 
Cathodes 


Fabrication and testing of TAA bonded carbon electrodes. 
Final report, March 1978 - May 1979, 6:7857 
(DOE/ET/11303—T8) 

Fabrication and testing of TAA bonded carbon electrodes in 
primary fuel cells. Technical progress report No. 2, June 
1978 - September 1978, 6:7859 (DOE/ET/13114—T4) 

Electrocatalysts 

Fabrication and testing of TAA bonded carbon electrodes. 
Final report, March 1978 - May 1979, 6:7857 
(DOE/ET/11303—T8) 

Fabrication and testing of TAA bonded carbon electrodes in 
primary fuel cells. Technical progress report No. 2, June 
1978 - September 1978, 6:7859 (DOE/ET/13114—T4) 

Electrodes 

Electrode optimization for phosphoric acid fuel cells. 
Quarterly technical progress report No. 3, 6:7858 
(DOE/ET/13114—T3) 

ACID PHOSPHATES 
Latent Heat Storage 
Development of a storage system based on encapsulated P.C.- 
materials (Na2HPO,.12H2O), 6:7599 
ACID RAIN 
Acid rain, 6:8175 (EPA—600/9-79-036) 
Bibliographies 

Health and environmental effects of acid rain. An abstracted 

literature collection, 1966-1979, 6:8122 (NLM/TIRC—80/1) 
Environmental Effects 

Health and environmental effects of acid rain. An abstracted 

literature collection, 1966-1979, 6:8122 (NLM/TIRC—80/1) 
Health Hazards 

Health and environmental effects of acid rain. An abstracted 

literature collection, 1966-1979, 6:8122 (NLM/TIRC—80/1) 
Pollution Sources 
Acid rain: the impact of local sources, 6:8105 
(DOE/METC/14787—103) 
ACIDS (INORGANIC) 
See INORGANIC ACIDS 
ACIDS (ORGANIC) 
See ORGANIC ACIDS 
ACRALDEHYDE 
See ACROLEIN 
ACRIDINES 
Emission Spectra 
Picosecond kinetics of acridine in solution, 6:8027 
Fluorescence 
Picosecond kinetics of acridine in solution, 6:8027 





478 / ERA Vol. 6, No. 6 


ACROLEIN 
Adsorption 
Respirator canister evaluation for selected organic vapors and 
sorbent performance against vinyl chloride, 6:8057 (LA— 
8560-MS) 
ACRYLIC ALDEHYDE 
See ACROLEIN 
ACRYLONITRILE 
Adsorption 
Respirator canister evaluation for selected organic vapors and 
sorbent performance against vinyl chloride, 6:8057 (LA— 
8560-MS) 
ACTINIDE ISOTOPES 
Critical Mass 
Subcritical limits for special fissile actinides, 6:7749 
ACTINIDES 
Toxicity 
Factors affecting the mobility of actinide oxides and their 
influence on radiological protection, 6:8216 (CONF- 
791002—) 
ACTIVATED CARBON 
Sorptive Properties 
Effect of a pollution event on the ability of granular activated 
carbons and resins to remove chlorinated organics from 
treated drinking water, 6:8168 
ADENOCARCINOMAS 
See CARCINOMAS 
ADHESIVES 
Comparative Evaluations 
Thermal performance of compounds used to improve heat 
transfer in solar collectors (Bonding cements), 6:7528 
Thermal Conductivity 
Low cost high temperature adhesive bonded solar collectors, 
6:7538 
AERIAL PROSPECTING 
Aerial Surveying 
Aerial gamma ray and magnetic survey: Kansas City 
Quadrangle of Kansas and Missouri. Final report, 6:6988 
(GJBX—259(80)) 
AEROSOL MONITORING 
Errors 
Collection efficiency of field sampling cassettes, 6:8112 (LA— 
8640-MS) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
Collisions 
Derivation of aerosol collision rates for singular attractive 
contact potentials, 6:8375 
Lifshitz—van der Waals forces in aerosol particle collisions. I. 
Introduction: Water droplets, 6:8376 
Inhalation 
Biological effects of inhaled TiCl,/NH,OH reaction products 
in Sprague-Dawley rats and Syrian hamsters, 6:8275 (LA— 
8654-MS) 
Particle Size 
Real time, in situ measurements of aerosol size distributions, 
6:7709 (ANL—80-62) 
Sampling 
New system for measuring the size and concentration of 
inhalable particulate in process streams, 6:7710 (ANL—80- 
62) 
Toxicity 
Physical properties of aerosols affecting inhalation toxicology, 
6:8248 (CONF-791002—) 
Two-phase deep-lung clearance in man, 6:8256 (CONF- 
791002—) 
AFR STORAGE 
See AWAY-FROM-REACTOR STORAGE 
AGRICULTURAL WASTES 
See also MANURES 
Gasification 
Gasification of agricultural wastes for energy production, 
6:7139 (CONF-7908116—(Vol.2)) 
AGRICULTURE 
Data Base Management 
LASL/USDA computer applications annual progress report, 
October 1, 1978-September 30, 1979, 6:8212 (LA—8581-PR) 


Hydraulic Transport 


Waste Heat Utilization 
State-of-the-art waste heat utilization for agriculture and 
aquaculture, 6:7911 (NP—25172) 


Solar Heating 
Process and plant for the recovery of water from humid air 
(Patent), 6:7412 
Water Removal 
Process and plant for the recovery of water from humid air 
(Patent), 6:7412 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 


Design 
Cooling and heat pump systems and methods (Patent), 6:7884 
Appliance energy efficiency in new home construction. Final 
report, 6:7875 (DOE/CS/23999—T1) 
AIR POLLUTION 
Carcinogenesis 
Pulmonary toxicology of respirable particles (Lead abstract), 
6:8247 (CONF-791002—) 
Lung Clearance 
Pulmonary toxicology of respirable particles (Lead abstract), 
6:8247 (CONF-791002—) 
Mutagenesis 
Pulmonary toxicology of respirable particles (Lead abstract), 
6:8247 (CONF-791002—) 
AIR SAMPLERS 
Performance Testing 
Collection efficiency of field sampling cassettes, 6:8112 (LA— 
8640-MS) 
AIR SOURCE HEAT PUMPS 
Performance 
Comparison on the performance of a solar assisted heat pump 
and an air source heat pump in a northern climate, 6:7468 
Solar-Assisted Heat Pumps 
Some performance characteristics of the UNIMELB air source 
solar boosted heat pump system, 6:7465 
AITKEN NUCLEI 
Particle Size 
Aitken particle number concentration and size distribution, 
6:8106 (EML—383) 
ALAP 
See RADIATION PROTECTION 
ALARA 
See RADIATION PROTECTION 
ALASKA 
Coal Mining 
Western Coal Survey: a survey of coal mining capacity in the 
west, 6:6913 (DOE/RA—0045/1) 
ALASKA GAS PIPELINE 
Welding 
Process, consumable, and welding procedure development and 
evaluation for mainline girth welds: Canadian portion, 
Alaska highway pipeline project, 6:6952 
ALCOHOL FUELS 
Combustion 
Internal combustion engines for alcohol motor fuels: a 
compilation of background technical information, 6:7957 
(DOE/AF—0001) 
Performance 
Internal combustion engines for alcohol motor fuels: a 
compilation of background technical information, 6:7957 
(DOE/AF—000!) 
Production 
Internal combustion engines for alcohol motor fuels: a 
compilation of background technical information, 6:7957 
(DOE/AF—0001) 
Uses 
Internal combustion engines for alcohol motor fuels: a 
compilation of background technical information, 6:7957 
(DOE/AF—0001) 
ALCOHOLS 


See also ETHANOL 
METHANOL 


Hydraulic Transport 
Methacoal enhances the transportation and use of coal 
resources., 6:6906 





Synthesis 

Development of alcohol-based synthetic transportation fuels 
from coal-derived synthesis gases. Fourth quarterly progress 
report, July 1-September 30, 1980, 6:7097 
(DOE/ET/14858—4) 

Development of alcohol-based synthetic transportation fuels 
from coal-derived synthesis gases. Third quarterly progress 
report, April 1-June 30, 1980, 6:7096 (DOE/ET/14858—3) 

ISLANDS 


Plate Tectonics 
Comprehensive study of the seismotectonics of the eastern 
Aleutian arc and associated volcanic systems. Annual 
progress report, March 1, 1980-February 28, 1981, 6:8322 
(COO—3134-31) 


Comprehensive study of the seismotectonics of the eastern 
Aleutian arc and associated volcanic systems. Annual 
progress report, March 1, 1980-February 28, 1981, 6:8322 
(COO—3134-31) 

ALFVEN WAVES 
Eigenvalues 

Destabilization of low mode number Alfven modes in a 
tokamak by energetic or alpha particles, 6:8470 
(ORNL/TM—7508) 

ALGAE 


See also DIATOMS 
PHYTOPLANKTON 


Biological Adaptation 
Light: shade adaptation, 6:8200 


Microalgai biomass systems for fuels, chemicals, and fertilizers, 
6:7189 
Hydrogen Production 
Biological solar energy conversion: hydrogen production and 
nitrogen fixation by marine blue-green algae, 6:7171 
Metabolism 
Trihalomethane production from algal precursors, 6:8135 
Nitrogen Fixation 
Biological solar energy conversion: hydrogen production and 
nitrogen fixation by marine blue-green algae, 6:7171 
Plant Growth 
High intensity mass algae culture requirements and limitations, 
6:7188 
Productivity 
Microalgal biomass systems for fuels, chemicals, and fertilizers, 
6:7189 
Quantitative Chemical Analysis 
Structure and phycobiliprotein composition of phycobilisomes 
from Griffithsia pacifica (Rhodophyceae), 6:8209 
ALGORITHMS 
Implementation of Rosenbrock methods, 6:8512 (SAND—80- 
23673) 
Comparative Evaluations 
Lanczos biorthogonalization algorithm and other oblique 
projection methods for solving large unsymmetric systems, 
6:8507 (COO—2383-0075) 
ALKALI METAL COMPOUNDS 
On-Line Measurement Systems 
Surface ionization detector for alkali metal level measurements 
in gas streams, 6:6825 (ANL—80-62) 


Alkali metal vapor removal from pressurized fluidized-bed 
combustor flue gas. Annual report, October 1979-September 
1980, 6:6911 (ANL/CEN/FE—80-16) 
Vapor Pressure 
Materials research for the clean utilization of coal. Quarterly 
progress report, July-September 1979, 6:7963 (FE—6010-21) 
ALKALI METALS 
See also CESIUM 


Green’s-function approach to nonresonance multiphoton 
absorption in the alkali-metal atoms, 6:8366 
Ionization Potential 
Surface ionization detector for alkali metal level measurements 
in gas streams, 6:6825 (ANL—80-62) 
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Photon-Atom Collisions 
Green’s-function approach to nonresonance multiphoton 
absorption in the alkali-metal atoms, 6:8366 


Recovery 
Hydrothermal alkali metal recovery process (Patent), 6:6855 
Surface Ionization 
Surface ionization detector for alkali metal level measurements 
in gas streams, 6:6825 (ANL—80-62) 


Chromatography 
Relation between fuel and chemical composition. II. 
Chemical characterization of US Navy Shale-II fuels, 6:6971 
Monitoring 
Monitoring oil shale retorts by off-gas alkene/alkane ratios, 
6:6960 
NMR Spectra 
Pyrolysis of shale oil residual fractions, 6:6974 
Radiolysis 
Thermal electron attachment to oxygen and van der Waals 
molecules containing oxygen, 6:8036 


See also ETHYLENE 
NORBORNADIENE 


Energy Demand 
Energy and materials flows in the production of olefins and 
their derivatives, 6:7902 (ANL/CNSV—9) 
Monitoring 
Monitoring oil shale retorts by off-gas alkene/alkane ratios, 
6:6960 
Production 
Energy and materials flows in the production of olefins and 
their derivatives, 6:7902 (ANL/CNSV—9) 
Studies on the utilization of hydrogenated shale oil as a steam 
pyrolysis feedstock for the production of light olefins, 6:6964 
ALKYLATING AGENTS 
Mutagen Screening 
Destruction of direct-acting mutagens in drinking water by 
nucleophiles: implications for mutagen identification and 
mutagen elimination from drinking water, 6:8296 
ALLOY 800 
See INCOLOY 800 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MM-0011 
See IRON BASE ALLOYS 
ALLOYS 
Stress Corrosion 
Evaluation of materials exposed to high-velocity, high-salinity, 
highly mineralized geothermal brine, 6:7641 
Wear 
Some aspects of the tribological behavior of materials in 
sodium, 6:7741 (ND-R—517(R)) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA DECAY RADIOISOTOPES 
Toxicity 
Histogenesis of lung tumors induced in rats by inhalation of 
alpha emitters: an overview, 6:8225 (CONF-791002—) 
ALPHA PARTICLES 
See also DELAYED ALPHA PARTICLES 
Stopping Power 
Inhomogeneous kinetics in the quenching of prompt 
radioluminescence: Analysis of alpha particle and proton 
induced fluorescence decay curves, 6:8037 
ALTERNATE FUELS 


See FUEL SUBSTITUTION 
SYNTHETIC FUELS 


ALTERNATORS 
Control Systems 
Field oriented control of a variable speed alternator connected 
to the constant frequency line, 6:7706 
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ALUMINA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Absorption Spectroscopy 
Simple, low-cost method for the dissolution of metal and 
a samples in plastic pressure vessels, 6:83000 (BM-RI— 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Charged-Particle Transport 
Measurement of higher-order corrections to stopping power 
for relativistic Ne, Ar, and Fe beams, 6:8452 
Chemical Bonds 
Au and Al interface reactions with SiOz, 6:8019 
Chemical Reactions 
Au aud Al interface reactions with SiO2, 6:8019 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 
Metallurgical Effects 
Low alloy additions of iron, silicon, and aluminum to uranium: 
a literature survey, 6:7965 (Y—2213) 
Recovery 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Toxicity 
Effects of metallic ions on cellular and subcellular properties of 
rat alveolar macrophages, 6:8259 (CONF-791002—) 
X-Ray Spectroscopy 
Au and AI interface reactions with SiOz, 6:8019 
Yield Strength 
Investigating explosive and material properties by use of the 
plate dent test, 6:8098 (LA—8591-MS) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
Sorptive P. operties 
CO adsorption on Al-Zr at room temperature, 6:8490 (PPPL— 
1721) 
Study of the kinetics of the interactions of carbon monoxide 
and oxygen with Al-Zr surface, 6:8492 (PPPL—1725) 


vity 
Direct solid-state precipitation-processed A15 (Nb*A1) 
superconducting material, 6:7992 
Synthesis 
Direct solid-state precipitation-processed A15 (Nb°A1) 
superconducting material, 6:7992 
ALUMINIUM BASE ALLOYS 
Corrosion 
Effect of mechanical cleaning on seawater corrosion of 
candidate OTEC heat exchanger materials. Part 1. Tests 
with M.A.N. brushes, 6:7211 (ANL/OTEC-BCM—013) 
Study of the effects of interleakage of ammonia and seawater 
on corrosion and scaling of candidate materials for OTEC 
heat exchngers. Final report, 6:7210 (ANL/OTEC-BCM— 
012) 


Study of the effects of interleakage of ammonia and seawater 
on corrosion and scaling of candidate materials for OTEC 
heat exchngers. Final report, 6:7210 (ANL/OTEC-BCM— 
012) 

Surface 

Effect of mechanical cleaning on seawater corrosion of 
candidate OTEC heat exchanger materials. Part 1. Tests 
with M.A.N. brushes, 6:7211 (ANL/OTEC-BCM—013) 

ALUMINIUM OXIDES 
See also SAPPHIRE 
Fracture Properties 

Sliding mechanisms for grain boundaries containing pre- 
existing cavities in Al2O3-SiO2 ceramics, 6:7980 (LBL— 
11486) 


AMMONIA 
Thermochemical Heat Storage 


AMBIENT TEMPERATURE 
Data Compilation 
Environmental data for sites in the National Solar Data 
Network, 6:7120 (SOLAR/0010—79/07) 
Environmental data for sites in the National Solar Data 
Network, 6:7121 (SOLAR/0010—80/11) 
Insolation data manual: long-term monthly averages of solar 
radiation, temperature, degree-days and global anti K/sub 
T/ for 248 national weather service stations, 6:7119 
(SERI/SP—755-789) 
AMERICIUM 
Environmental Transport 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 


Sorption 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, January 1- 
March 31, 1980, 6:8329 (LA—8419-PR) 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 
AMERICIUM 241 
Distribution Functions 
Basalt-radionuclide distribution coefficient determinations. FY- 
1979 annual report, 6:7014 (PNL—3146) 
Radioactivity 
Natural background radiation and '*’Cs inventories in southern 
Nevada. Preliminary report on fallout, December 1980, 
6:8125 (DOE/EML—386) 
AMERICIUM FLUORIDES 
Magnetic 
Magnetic measurements of the transuranium elements and 
charge state characterization of actinides in monazite. 
Progress report, 6:7959 (DOE/ER/10348—T1) 
AMERICIUM OXIDES 
Toxicity 
Phagocytosis, toxicity, and solubility of AmO: in alveolar 
macrophages, 6:8220 (CONF-791002—) 


See also CHLORAMINES 
PIPERIDINES 


Adsorption 
Respirator canister evaluation for selected organic vapors and 
sorbent performance against vinyl chloride, 6:8057 (LA— 
8560-MS) 
Chemical Reaction Kinetics 
Rates of transfer of active chlorine between nitrogenous 
substrates, 6:8141 
Synthesis 
Bromamination chemistry: rates of formation of NH2Br and 
some N-bromamino acids, 6:8140 
Formation of N-bromo-N-chloramines in chlorinated saline 
waters, 6:8142 
AMINOGLYCIDES 
See AMINES 
AMMONIA 
Corrosive Effects 
Study of the effects of interleakage of ammonia and seawater 
on corrosion and scaling of candidate materials for OTEC 
heat exchngers. Final report, 6:7210 (ANL/OTEC-BCM-—- 
012) 
Industrial Plants 
Effect of optimization on design and operation of ammonia 
plants, 6:7905 (CONF-7811180—1) 
Production 
Effect of optimization on design and operation of ammonia 
plants, 6:7905 (CONF-7811180—1) 
Thermochemical Heat Storage 
Ammonia dissociation for solar thermochemical absorbers, 
6:7207 
Chemical heat pumps using a slurry of metal salt ammoniates 
in an inert solvent, 6:7428 
Solar energy collection using the reversible ammonia 
dissociation reaction, 6:7515 





AMMONIUM CHLORIDES 
Thermochemical Heat Storage 


AMMONIUM CHLORIDES 


Biological Effects 
Biological effects of inhaled TiC/NH,OH reaction products 
in Sprague-Dawley rats and Syrian hamsters, 6:8275 (LA— 
8654-MS) 
ANAEROBIC DIGESTION 
See also BIOGAS PROCESS 
Energy Balance 
Annual energy balance for anaerobically digested hog manure, 
6:7136 (CONF-7908116—(Vol.1)) 
Geothermal Process Heat 
Utilization of geothermal energy for methane production for 
J.A. Albertson Land and Cattle Company. Final report, 
6:7643 (DOE/ET/27230—T2) 
ANALYTIC FUNCTIONS 
Series Expansion 
Remainders of power series, 6:8508 
ANHYDRIDES 
Chemical Reactions 
Reducing viscosity of coal-liquefaction products with 
additives, 6:6877 
ANIMAL CELLS 


See also CONNECTIVE TISSUE CELLS 
RESPIRAIORY TRACT CELLS 
SOMATIC CELLS 


Chromosomal Aberrations 
In vitro cytological effect of N-chloropiperidine: induction of 
mitotic anomalies in Chinese hamster ovary cells, 6:8297 
ANIMAL SHELTERS 
Passive Solar Cooling Systems 
Passive air conditioning of stables in tropical hot humid 
climates, 6:7254 (CONF-790118—) 
Passive Solar Heating Systems 
Solar hen house, 6:7419 
Solar Space Heating 
Development and evaluation of a multiple use solar energy 
system for agriculture, 6:7417 
Solar heated broiler house - Cumming, Georgia, 6:7305 
(CONF-790118—) 
Solar hen house, 6:7419 
Temperature Control 
Energy conservation in swine buildings, 6:7876 
(DOE/CS/60038—T1) 
Thermal Insulation 
Energy conservation in swine buildings, 6:7876 
(DOE/CS/60038—T1) 
Ventilation Systems 
Passive air conditioning of stables in tropical hot humid 
climates, 6:7254 (CONF-790118—) 
ANNUAL ENERGY STORAGE 
(soil therm’ system for interseasonal earth storage of solar heat 
for individual housing, 6:7594 
Energy storage in ground-water aquifers, 6:7591 
Aquifers 
Effect of system size on the practicality of aquifer storage, 
6:7595 
Heat Storage 
Seasonal storage in solar heating systems-results of a 3-year 
program, 6:7593 
ANTIGENS 
See also TOXINS 
Synergism 
Marrow-tumor interactions: the role of the bone marrow in 
controlling chemically induced tumors, 6:8273 
(DOE/EV/10270—1) 
ANTIMONY 
Absorption Spectroscopy 
Simple, low-cost method for the dissolution of metal and 
mineral samples in plastic pressure vessels, 6:8000 (BM-RI— 
8480) 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
ANTIMUONS 
See MUONS PLUS 
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ANTIPROTONS 
Particle Production 
Search for narrow p-barp states in the reaction wp p—>p7™ p- 
barp at 16 GeV/c, 6:8389 
ANTRIM SHALES 
See BLACK SHALES 
APARTMENT BUILDINGS 


Design 
Lakeland Wesley Village: solar redesign of an elderly housing 
project, 6:7339 (CONF-790118—) 
Conservation 


Encouraging energy conservation in multifamily housing: 
RUBS and other methods of allocating energy costs to 
residents, 6:7874 (DOE/CS/20050—T2) 

Energy Consumption 

Encouraging energy conservation in multifamily housing: 
RUBS and other methods of allocating energy costs to 
residents, 6:7874 (DOE/CS/20050—T2) 

Geothermal Space Heating 

Heating facilities, Virginia Lake Townhouses & Apartments, 

Reno, Nevada, 6:7642 (DOE/BP/15325—T14) 
Geothermal Water Heating 

Heating facilities, Virginia Lake Townhouses & Apartments, 

Reno, Nevada, 6:7642 (DOE/BP/15325—T14) 
Master Metering 

Encouraging energy conservation in multifamily housing: 
RUBS and other methods of allocating energy costs to 
residents, 6:7874 (DOE/CS/20050—T2) 

Power Meters e 

Encouraging energy conservation in multifamily housing: 
RUBS and other methods of allocating energy costs to 
residents, 6:7874 (DOE/CS/20050—T2) 

Solar Architecture 

Lakeland Wesley Village: solar redesign of an elderly housing 

project, 6:7339 (CONF-790118—) 
Solar Space Heating 

Design, construction and initial operating experience with a 
passively solar heated townhouse, 6:7353 (CONF-7908116— 
(Vol.1)) 

Solar Water Heating 

Adaptive control for a multiple tank, multiple temperature 
solar energy storage system, 6:7472 

Design, construction and initial operating experience with a 
passively solar heated townhouse, 6:7353 (CONF-7908116— 
(Vol.1)) 

Project SAGE: solar assisted gas energy. Final report and 
executive summary, 6:7403 (DOE/TIC—11105) 

APPLIANCES 


See also AIR CONDITIONERS 
DISHWASHERS 
REFRIGERATORS 
STOVES 
WATER HEATERS 
WOOD BURNING APPLIANCES 


Surface Coating 
Industrial surface coating: appliances - background information 
for proposed standards, 6:8110 (EPA—450/3-80-037a) 
AQUACULTURE 
Solar Space Heating 
Application of existing solar energy collecting equipment in 
agriculture, horticulture and fishculture, 6:7418 
Solar Water Heating 
Application of existing solar energy collecting equipment in 
agriculture, horticulture and fishculture, 6:7418 
Waste Heat Utilization 
State-of-the-art waste heat utilization for agriculture and 
aquaculture, 6:7911 (NP—25172) 
AQUATIC ECOSYSTEMS 
Decontamination 
Russian experience, 6:8124 (CONF-791234—8) 
AQUIFERS 
Evaluation 
Characterize and explore potential sites and prepare research 
and development plan (site investigation study). Final draft. 
Task 2. Milestone report, 6:7782 (DOE/ET/29232— 
T1(Vol.3)) 


logy 
Characterize and explore potential sites and prepare research 
and development plan (site investigation study). Final draft 
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Task 2. Milestone report, 6:7782 (DOE/ET/29232— 
T1(Vol.3)) 

Compressed air energy storage: preliminary design and site 
development program in an aquifer. Final draft, Task 2: 
Volume 2 of 3. Characterize and explore potential sites and 
prepare research and development plan, 6:7781 
(DOE/ET/29232—T1(Vol.2)) 

Sensible Heat Storage 

Aquifer thermal energy storage: a survey, 6:7786 (LBL— 
10441) 

Earth coils and geo-thermal wells used as solar energy storage 
devices, 6:7602 

Energy storage in ground-water aquifers, 6:7591 

Thickness 

Effect of system size on the practicality of aquifer storage, 

6:7595 
Water Quality 

Water-quality data for aquifers, streams, and lakes in the 
vicinity of Keechi, Mount Sylvan, Oakwood, and Palestine 
salt domes, northeast Texas salt-dome basin, 6:8130 (USGS- 
OFR—80-2037) 

ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 
ARC WELDING 
Energy Efficiency 

Highly efficient welding power supply. Final report, May 1, 

1978-September 30, 1980, 6:7908 (DOE/CS/40023—T2) 
Power Supplies 

Highly efficient welding power supply. Final report, May 1, 

1978-September 30, 1980, 6:7908 (DOE/CS/40023—T2) 
ARGON 
Compression 

Shock compression of liquid argon, nitrogen, and oxygen to 90 

GPa (900 kbar), 6:7989 
Electron-Atom Collisions 

Cross sections for electron inelastic collisions with argon (15.76 

to 2000 eV), 6:8343 (ANL—80-58) 
Equations of State 

Shock compression of liquid argon, nitrogen, and oxygen to 90 

GPa (900 kbar), 6:7989 
Ton-Atom Collisions 

Collisions of UF~ d ions with Ar, Xe, SFs, and UFe, 6:8354 

Initial tests of possible second-Born—term source of 
asymmetry in forward electron ejection by fast bare nuclei, 
6:8380 

Muonium 
Muonium in the condensed phases of Ar, Kr, and Xe, 6:8355 
Potentials 

Repulsive forces of simple molecules and mixtures at high 

density and temperature, 6:7990 
Shock Waves 
Repulsive forces of simple molecules and mixtures at high 
density and temperature, 6:7990 
ARGON 40 REACTIONS 
Compound-Nucleus Reactions 
Precompound decay in heavy-ion reactions, 6:8430 
Precompound-Nucleus Emission 
Precompound decay in heavy-ion reactions, 6:8430 
ARGON IONS 
Ion-Atom Collisions 

Initial tests of possible second-Born—term source of 
asymmetry in forward electron ejection by fast bare nuclei, 
6:8380 

Stopping Power 

Measurement of higher-order corrections to stopping power 

for relativistic Ne, Ar, and Fe beams, 6:8452 
ARIZONA 
Coal Mining 

Western Coal Survey: a survey of coal mining capacity in the 

west, 6:6913 (DOE/RA—0045/1) 
Uranium Deposits 

Survey of lands held for uranium exploration, development, 
and production in fourteen western states in the six-month 
period ending June 30, 1980, 6:6984 (GJBX—8(81)) 


ARKANSAS 
Coal 
Western Coal Survey: a survey of coal mining capacity in the 
west, 6:6913 (DOE/RA—0045/1) 
AROMATICS 
See also BENZENE 
BIPHENYL 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
TOLUENE 
Chemical Radiation Effects 
Radiation induced effects in organic systems. Progress report, 
December 1, 1979-December 1, 1980, 6:8034 
(DOE/EV/02001—1) 
Emission Spectra 
High pressure study of luminescence from intramolecular CT 
compounds, 6:8028 


High pressure study of luminescence from intramolecular CT 
compounds, 6:8028 
NMR Spectra 
Pyrolysis of shale oil residual fractions, 6:6974 


Predissociation probes of vibrational energy localization, 

6:8026 
ARSENIC 
Absorption Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 

Simple, low-cost method for the dissolution of metal and 
mineral samples in plastic pressure vessels, 6:8000 (BM-RI— 
8480) 

Atom-Atom Collisions 

Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 

Electron-Atom Collisions 

Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 

Oscillator Strengths 

Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 

Photon-Atom Collisions 

Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 

ASHES 
See also FLY ASH 

Rapid estimation of % ash in coal from % silicon obtained via 
FNAA, XRF, and slurry-injection atomic absorption 
spectrometry techniques, 6:6879 

Deposition 

Solid fuel combustion technology for the Stirling engine, 

6:8075 (DOE/QQ/90430—T1) 
Dimensions 

Two-wavelength laser transmissometer for measurements of 
the mean size and concentration of coal ash droplets in 
combustion flows, 6:8113 

Monitoring 
On-stream determination of ash and moisture content in West 
German coal preparation plants, 6:6902 (ANL—80-62) 
ASPHALTENES 
Chemical Reaction Kinetics 
Reactivity of Cold Lake asphaltenes, 6:6945 
Chemical Reactions 
Reaction of carbon-14-labeled reagents with coal, 6:6871 
(CONF-801227—2) 
Hydrocracking 
Reactivity of Cold Lake asphaltenes, 6:6945 
Infrared 


Synthetic mimics for viscosity and spectra of H-coal 
asphaltenes, 6:8029 
Molecular Weight 
Effect of thermal processing on the properties of Cold Lake 
asphaltenes, 6:6944 





Comparison of naturally occurring shale bitumen asphaltene 
and retorted shale oil asphaltene, 6:6975 
Quantitative Chemical Analysis 
Comparison of naturally occurring shale bitumen asphaltene 
and retorted shale oil asphaltene, 6:6975 
Viscosity 
Synthetic mimics for viscosity and spectra of H-coal 
asphaltenes, 6:8029 
ASTROCYTOMAS 
See NEOPLASMS 
ATMOSPHERIC EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
ATMOSPHERIC PRECIPITATIONS 
Sampling 
Automatic sequential precipitation sampler, 6:8103 
ATOM-ATOM COLLISIONS 
Inelastic Scattering 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
ATOMIC MODELS 
Coherent Radiation 
Coherence versus incoherence: Collapse and revival in a 
simple quantum model, 6:8459 
ATOMS 
See also MUONIC ATOMS 
Fluorescence 
Effect of laser bandwidth on intense-field Raman scattering, 
6:8368 
Raman Effect 
Effect of laser bandwidth on intense-field Raman scattering, 
6:8368 
ATROPHY 
Control Systems 
Role of the occult insulin receptors in the regulation of 
atrophy and hypertrophy of skeletal muscles, 6:8210 (LA— 
8540-T) 
ATTACHED GREENHOUSES 
Passive approaches: using solar greenhouses as retrofits on 
small house trailers, retarded children’s school and on a 
minimum security prison in Mohave County, AZ, 6:7327 
(CONF-790118—) 
Design 
Newfoundland greenhome, 6:7368 (CONF-7908116—(Vol.1)) 
Remote mass, passive/hybrid solarium solution to an historical 
problem, 6:7329 (CONF-790118—) 
Thermal balance and transfer in solar greenhouses. Five years 
of design evolution, 6:7285 (CONF-7901 18—) 
Performance 
Energy Wing/sup TM/, 6:7328 (CONF-790118—) 
Performance of attached solar greenhouses in the Ozarks, 
6:7309 (CONF-7901 18—) 
Performance Testing 
Low cost performance testing procedures for a passive solar 
retrofit, 6:7284 (CONF-7901 18—) 
Retrofitting 
Application of a sunspace and solar enhanced ventilator to a 
19th century residence, 6:7286 (CONF-790118—) 
Energy Wing/sup TM/, 6:7328 (CONF-790118—) 
Passive solar retrofit: downtown Sacramento, California, 
6:7290 (CONF-7901 18—) 
Remote mass, passive/hybrid solarium solution to an historical 
problem, 6:7329 (CONF-790118—) 
Thermal Analysis 
Thermal balance end transfer in solar greenhouses. Five years 
of design evolution, 6:7285 (CONF-790118—) 
ATWS 
(Anticipated transients without scram.) 
Anticipated transients without scram, 6:7771 
AUFWUCHS 
Population Dynamics 
Periphyton responses to chlorination and temperature, 6:8292 
AUSTRALIA 
Solar Energy 
Australian programme for solar heating and cooling, 6:7422 
Solar Water Heaters 
Australian programme for solar heating and cooling, 6:7422 
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AUTOMOBILES 
Certification 
Alternative fuels utilization and the automotive emission 
certification process, 6:7958 (DOE/CS/56051—T1) 
Energy Conservation 
Automobile engines: a development scenario, 6:7946 


Automobile engines: a development scenario, 6:7946 
Exhaust Gases 
Alternative fuels utilization and the automotive emission 
certification process, 6:7958 (DOE/CS/56051—T1) 
Fleet trials using methanol/gasoline blends, 6:7896 (CONF- 
801030—4) 
Fuel Consumption 
Residential energy consumption survey: consumption patterns 
of household vehicles, June to August 1979, 6:7897 
(DOE/EIA—0207/4) 
Fuel Economy 
Fleet trials using methanol/gasoline blends, 6:7896 (CONF- 
801030—4) 
Fuel Substitution 
Alternative fuels utilization and the automotive emission 
certification process, 6:7958 (DOE/CS/56051—T1) 
AWAY-FROM-REACTOR STORAGE 
Studies and research concerning BNFP. Spent fuel disassembly 
and canning program at Barnwell Nuclear Fuel Plant 
(BNFP) preliminary process assessment studies, 6:6999 
(AGNS—47921-2.3-5) 
Programs 


Monthly away-from-reactor spent fuel storage report: AFR 
program, November 1-30, 1980, 6:7001 (DOE/SR-SF—2005- 
11) 
AZINES 
See also PYRIDINES 


Prepara 
Fabrication and testing of TAA bonded carbon electrodes. 
Final report, March 1978 - May 1979, 6:7857 
(DOE/ET/11303—TS8) 
AZO COMPOUNDS 
Chemical Reactions 
Reaction of carbon-14-labeled reagents with coal, 6:6871 
(CONF-801227—2) 


BACA GEOTHERMAL FIELD 
Environmental Impacts 
Baca Ranch Geothermal Demonstration Program: a 
background study of Pueblo Indian religious freedom, 6:7636 
(MTR—79W00424) 
Social 
Baca Ranch Geothermal Demonstration Program: a 
background study of Pueblo Indian religious freedom, 6:7636 
(MTR—79W00424) 
BACILLUS SUBTILIS 
Biological Radiation Effects 
Capacity for postreplication repair correlated with 
transducibility in Rec™ mutants of Bacillus subtilis, 6:8239 
Postreplication repair of deoxyribonucleic acid and daughter 
strand exchange in Uvr~ mutants of Bacillus subtilis, 6:8240 
P 
Involvement of deoxyribonucleic acid polymerase III in W- 
reactivation in Bacillus subtilis, 6:8207 
BACKFILLING 


Application of rock mechanics to cut-and-fill mining, 6:8328 
(CONF-8006140—(Vol.3)) 
Computer Codes 
User information manual. SUBSID: a nonlinear, two 
dimensional finite element program for static evaluation of 
mining subsidence, 6:6958 (LBL—11356) 
Hydraulic 
Application of rock mechanics to cut-and-fill mining, 6:8328 
(CONF-8006140—(Vol.3)) 
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Materials 
Application of rock mechanics to cut-and-fill mining, 6:8326 
(CONF-8006140—(Vol.1)) 
Mechanical 
Application of rock mechanics to cut-and-fill mining, 6:8327 
(CONF-8006140—(Vol.2)) 
Application of rock mechanics to cut-and-fill mining, 6:8328 
(CONF-8006140—(Vol.3)) 


Application of rock mechanics to cut-and-fill mining, 6:8326 
(CONF-8006140—(Vo!.1)) 
Water Removal 
Application of rock mechanics to cut-and-fill mining, 6:8328 
(CONF-8006140—(Vol.3)) 
BACTERIA 


See also CLOSTRIDIUM 
COLIFORMS 
ESCHERICHIA COLI 
PHOTOSYNTHETIC BACTERIA 
STREPTOCOCCUS 


Biological Indicators 
Reduction of residual chlorine by intensive monitoring of 
bacterial population in supplied water, 6:8167 
BACTERIOPHAGES 
Genetic Variability 
Optical diffraction and spatial filtering of electron micrographs 
of biological materials, 6:8206 (UR—3490-1851) 
BAER WALLS 
See DRUM WALLS 
BALLOONS 
Solar Air Heaters 
Solar hot air balloons, 6:7279 (CONF-790118—) 
BARIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 
Leaching 
Resistance of high-level waste materials to dissolution in 
aqueous media, 6:7029 
BARIUM 133 
Environmental Transport 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 
Sorption 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 
BARIUM ALLOYS 
Transition Temperature 
Why is there no bulk specific heat anomaly at the 
superconducting transition temperature of BaPb/sub 1- 
x/Bi/sub x/Os, 6:8458 
BARNWELL FUEL PROCESSING PLANT 
Fuel Assembly Dismantling 
Studies and research concerning BNFP. Spent fuel disassembly 
and canning program at Barnwell Nuclear Fuel Plant 
(BNFP) preliminary process assessment studies, 6:6999 
(AGNS—47921-2.3-5) 
BASALT 
Preconceptual systems and equipment for plugging of man- 
made accesses to a repository in basalt, 6:7022 (RHO-BWI- 
C—67) 
Chemical Reactions 
Hydrothermal interaction of simulated nuclear waste glass in 
the presence of basalts, 6:7034 


Hydrothermal interaction of simulated nuclear waste glass in 
the presence of basalts, 6:7034 
Radionuclide Migration 
Basalt-radionuclide distribution coefficient determinations. FY- 
1979 annual report, 6:7014 (PNL—3146) 


BAUXITE 
Regeneration 
Alkali metal vapor removal from pressurized fluidized-bed 
combustor flue gas. Annual report, October 1979-September 
1980, 6:6911 (ANL/CEN/FE—380-16) 
Sorptive Properties 
Alkali metal vapor removal from pressurized fluidized-bed 
combustor flue gas. Annual report, October 1979-September 
1980, 6:6911 (ANL/CEN/FE—80-16) 
BEAD WALLS 


Retrofitting 
Kjelshus house: winterview, 6:7323 (CONF-790118—) 
BEAGLES 
Biological Radiation Effects 
Pulmonary carcinogenesis with inhaled Plutonium in rats and 
dogs, 6:8231 (CONF-791002—) 


vity 
Tumors of the tracheobronchial lymph nodes in beagle dogs 
after inhalation of a relatively insoluble form of Cerium-144, 
6:8230 (CONF-791002—) 


Instrumental inhaled-smoke dosimeter for the quantitative 
characterization of aerosol exposures, 6:8252 (CONF- 
791002—) 

BEHAVIOR 
(Limited to living systems.) 
Effects 


Analysis of studies related to biological effects and health 
implications of exposure to power frequencies, 6:8316 
BELGIUM 
Radioactive Waste Management 
Assessment of national systems for obtaining local acceptance 
of waste management siting and routing activities, 6:7004 
(DOE/ET/44113—1) 
Solar Energy 
Belgian solar heating R and D program, 6:7424 
BENZENE 


Respirator canister evaluation for selected organic vapors and 
sorbent performance against vinyl chloride, 6:8057 (LA— 
8560-MS) 

Chemical Reaction Kinetics 

Kinetic study of radical-aromatic hydrocarbon reactions. 
Annual progress report No. 2, May 1, 1979-April 30, 1980, 
6:8032 (DOE/ER/06030—2) 


Radiation induced effects in organic systems. Progress report, 
December 1, 1979-December 1, 1980, 6:8034 
(DOE/EV/02001—1) 

Radioluminescence 

Inhomogeneous kinetics in the quenching of prompt 
radioluminescence: Analysis of alpha particle and proton 
induced fluorescence decay curves, 6:8037 

BENZIMIDAZOLES 
Osmosis 
Membrane research for salinity gradient energy production. 
Final report, 6:7212 (DOE/ET/20364—T1) 
BENZOPYRROLES 
See INDOLES 
BERKELIUM FLUORIDES 
Magnetic Susceptibility 

Magnetic measurements of the transuranium elements and 
charge state characterization of actinides in monazite. 
Progress report, 6:7959 (DOE/ER/10348—T1) 

BERYLLIUM 
See also BERYLLIUM-BETA 
Bonding 

Development of miniaturized proximity focused streak tubes 
for visible light and x-ray applications. Final report and 
progress, April-September 1977, 6:8051 (COO—2809-1) 

Spectroscopy 


Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 





BERYLLIUM 
Emission Spectroscopy 


Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 

Yield Strength 
Investigating explosive and material properties by use of the 
plate dent test, 6:8098 (LA—8591-MS) 
BERYLLIUM 11 
Beta-Minus Decay 
Delayed particles from the beta decay of ' Be, 6:8417 
BERYLLIUM 7 
Retention 
Distribution and retention of Beryllium in guinea pigs after 
administration of a BeCl, aerosol, 6:8253 (CONF-791002—) 
BERYLLIUM 8 
Compound-Nucleus Reactions 
Fission modes of **Mg, 6:8421 
BERYLLIUM 9 TARGET 
Pion Minus Reactions 
Inclusive (7*~,7r°) reactions in nuclei, 6:8416 
Pion Plus Reactions 
Inclusive (7*~,7r°) reactions in nuclei, 6:8416 
Proton Reactions 

Proton polarization in inclusive production at 400 GeV/c, 
6:8386 

Study of inclusive A polarization from hydrogen and other 
targets at 28 GeV, 6:8390 

BERYLLIUM ALLOYS 
Fabrication 

Beryllium-containing high specific strength amorphous alloys, 

6:7969 
Magnetization 

Magnetic and crystallization behavior of Be-substituted Fes2Bis 

metallic glasses, 6:7964 (IS-M—303) 
Mechanical Properties 

Beryllium-containing high specific strength amorphous alloys, 

6:7969 
BERYLLIUM CHLORIDES 
Toxicity 
Distribution and retention of Beryllium in guinea pigs after 
administration of a BeCl, aerosol, 6:8253 (CONF-791002—) 

BERYLLIUM ISOTOPES 

Cosmic Nuclei 

A cosmic-ray age based on the abundance of 'Be, 6:8334 
BERYLLIUM MODERATORS 
See BERYLLIUM 

BERYLLIUM-BETA 

Stabilization 

Stabilization of B-Be at room temperature by a rapid quench 

technique, 6:7970 
BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BI-GAS PROCESS 
Monitoring 
Integrated radiometric system for gasifier temperature 
measurements. Part 3, 6:6826 (ANL—80-62) 
BIOCONVERSION 
See also ANAEROBIC DIGESTION 
Catalysts 

Pellets of immobilized yeast cells as biocatalysts for 

transforming biomass, 6:7176 
Research Programs 

Basic and Applied Research program. Progress report, 1 
January 1979-30 September 1979, 6:7156 (SERI/PR—623- 
425) 

BIOGAS PROCESS 

Modular system for bio-gas production using farm waste, 

6:7177 
BIOLOGICAL FOULING 
Control 

Influences of selected tidal-activity-dependent parameters on 
chlorine demand in an estuarine environment, 6:8157 

Oxidation and destruction of microbial films, 6:8283 

Review and update of possible alternatives to chlorination for 
controlling biofouling in cooling water systems of steam 
electric generating stations, 6:8161 
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BIOLOGICAL INDICATORS 
Evaluations 
Comparison of viral and bacterial indicators of disinfection in 
wastewater with chlorine dioxide and chlorine, 6:8294 
BIOLOGICAL RADIATION EFFECTS 
Mathematical Models 
Economical methodology for assessing the radiological impact 
of hypothetical reactor accidents, 6:8242 
BIOLOGICAL REPAIR 
See also HOST-CELL REACTIVATION 


Relationship of DNA repair processes to mutagenesis and 
carcinogenesis in mammalian cells. Progress report, 
November 1, 1979-October 31, 1980, 6:8233 
(DOE/EV/04472—3) 

Relationship of DNA repair processes to mutagenesis and 
carcinogenesis in mammalian cells. Progress report, August 
1, 1977-October 31, 1980, 6:8234 (DOE/EV/04472—4) 

Genetic Variability 

Relationship of DNA repair processes to mutagenesis and 
carcinogenesis in mammalian cells. Progress report, 
November 1, 1979-October 31, 1980, 6:8233 
(DOE/EV/04472—3) 

Relationship of DNA repair processes to mutagenesis and 
carcinogenesis in mammalian cells. Progress report, August 
1, 1977-October 31, 1980, 6:8234 (DOE/EV/04472—4) 

BIOMASS 

(All growing organic matter such as plants, trees, grasses, and 

algae.) 
See also AGRICULTURAL WASTES 
ALGAE 
MAIZE 
MANURES 
PLANTS 


wooD 
WOOD WASTES 


Anaerobic Digestion 
Biomass conversion program and computer simulations of 
methane production, 6:7190 


Liquid fuel production from biomass, 6:7098 
Economics 


Biomass conversion program and computer simulations of 
methane production, 6:7190 
Environmental Impacts 
Biomass conversion program and computer simulations of 
methane production, 6:7190 
Fluidized-Bed Combustion 
Economics of energy recovery from biomass using fluidized- 
bed combustion, 6:7175 
Gasification 
Solar flash pyrolysis of biomass, 6:7181 
Information Systems 
Canada Institute for Scientific and Technical Information: 
services in renewable energy, 6:7108 (CONF-7908116— 
(Vol.2)) 
Pyrolysis 
Solar flash pyrolysis of biomass, 6:7181 
Research Programs 
Solar energy research in Sweden, 6:7435 
Solar Heating 
Solar flash pyrolysis of biomass, 6:7181 
BIOMASS CONVERSION PLANTS 
Catalysts 
Pellets of immobilized yeast cells as biocatalysts for 
transforming biomass, 6:7176 
Feasibility Studies 
Ethanol production in Northern New York: technical and 
economic feasibility. Final report, 6:7153 (NYSERDA—80- 
22) 
Geothermal Process Heat 
Utilization of geothermal energy for methane production for 
J.A. Albertson Land and Cattle Company. Final report, 
6:7643 (DOE/ET/27230—T2) 
BIOMASS PLANTATIONS 


Biological solar energy conversion: hydrogen production and 
nitrogen fixation by marine blue-green algae, 6:7171 
Anaerobic Digestion 


Conversion processes for liquid fuels from biomass, 6:7173 
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Economic Impact 
1 land use impacts of bioconversion, 6:7149 (LA— 


Conversion processes for liquid fuels from biomass, 6:7173 
Land Use 
Micro-level land use impacts of bioconversion, 6:7149 (LA— 
8599-T) 
Mathematical Models 
Analysis of the photosynthesis energy factory as an integrated 
bioconversion system, 6:7174 


Conversion processes for liquid fuels from biomass, 6:7173 
SNG Processes 
Conversion processes for liquid fuels from biomass, 6:7173 
BIOTITE 
Rock-Fluid Interactions 
9519 biotite granodiorite reacted in a temperature gradient, 
6:7645 (LA—8566-MS) 
BIPHENYL 
Chlorination 
Kinetics of biphenyl chlorination in aqueous systems in the 
neutral and alkaline pH ranges, 6:8145 
BISMUTH 
X-Ray Fluorescence 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
BISMUTH OXIDES 
Transition Temperature 
Why is there no bulk specific heat anomaly at the 
superconducting transition temperature of BaPb/sub 1- 
x/Bi/sub x/Os, 6:8458 
BITUMENS 
See also COAL TAR 
Chemical Composition 
Hydropyrolysis: potential for primary upgrading of tar sand 
bitumen, 6:6970 
Hydrocracking 
Hydropyrolysis: potential for primary upgrading of tar sand 
bitumen, 6:6970 
BITUMINOUS COAL 
Petrography 
Development and evaluation of an automated reflectance 
microscope system for the petrographic characterization of 
bituminous coals, 6:6872 (FE—2030-TR23) 
BLACK CHROME 
Mechanical Properties 
Microstructural and mechanical property evaluation of black 
chrome and zinc oxide coated solar collectors. Annual 
report No. II, June 1979-March 1980, 6:7500 
(DOE/AL/04266—T1) 


Microstructural and mechanical property evaluation of black 
chrome and zinc oxide coated solar collectors. Annual 
report No. II, June 1979-March 1980, 6:7500 
(DOE/AL/04266—T1) 

Optical Properties 

Microstructural and mechanical property evaluation of black 
chrome and zinc oxide coated solar collectors. Annual 
report No. II, June 1979-March 1980, 6:7500 
(DOE/AL/04266—T1) 


Microstructural and mechanical property evaluation of black 
chrome and zinc oxide coated solar collectors. Annual 
report No. II, June 1979-March 1980, 6:7500 
(DOE/AL/04266—T1) 

BLACK SHALES 


Depositional model for the Devonian-Mississippian black-shale 
sequence of North America: a tectono-climatic approach, 
6:6948 (DOE/ET/12040—2) 

In-Situ Retorting 

Determination of kinetic and thermodynamic parameters and 
development of a model for designing and evaluating in situ 
Devonian oil shale retorting, 6:6957 (FE—2346-88) 


BOREHOLES 
Drilling 


Origin 
Depositional model for the Devonian-Mississippian black-shale 
sequence of North America: a tectono-climatic approach, 
6:6948 (DOE/ET/12040—2) 
Thermal Analysis 
Determination of kinetic and thermodynamic parameters and 
development of a model for designing and evaluating in situ 
Devonian oil shale retorting, 6:6957 (FE—2346-88) 
BLAST FURNACES 


Operation 
Use of coal injection and oxygen in a blast furnace to produce 
fuel gas. Final report, November 26, 1980, 6:6850 (IDO— 
10089) 
BLOOD 
Radionuclide Kinetics 
Factors affecting the mobility of actinide oxides and their 
influence on radiological protection, 6:8216 (CONF- 
791002—) 
BLOOD COUNT 
Effects 
Analysis of studies related to biological effects and health 
implications of exposure to power frequencies, 6:8316 
BLOOD SERUM 
Chloroform 


Relationship between serum chloroform level and drinking 
water source: an interim report, 6:8314 
BLOWERS 


Bi-directional axial flow blower for pump-storage 
hydrogenerators (Patent), 6:7784 
BOILERS 
Environmental Impacts 
Environmental assessment related to the conversions of boilers 
No. 1 and No. 5 at Argonne National Laboratory, 6:8104 
(DOE/EA—0126) 
Fabrication 
Commissioning and production experience with a new flash 
welding machine for boiler tubes, 6:7696 
Heat Recovery Equipment 
Apparatus for processing wood products using heat from a 
boiler for indirectly heating drying gas (Patent), 6:7923 
Retrofitting 
Comparative analysis of coal use options for reducing the 
dependence of utilities on imported oil, 6:7832 
(DOE/RA/12301—T1) 
Tubes 
Commissioning and production experience with a new flash 
welding machine for boiler tubes, 6:7696 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLTS 
See FASTENERS 
BONE MARROW CELLS 
Comparative Evaluations 
Marrow-tumor interactions: the role of the bone marrow in 
controlling chemically induced tumors, 6:8273 
(DOE/EV/10270—1) 
Mutagenesis 
Delayed SCE frequency in rat bone-marrow cells after radon 
inhalation, 6:8224 (CONF-791002—) 
Sensitivity 
Studies on in vitro dose-response characteristics of trace 
elements (Zn, Se) on lymphohematopoietic progenitors using 
semisolid culture systems, 6:8271 (CONF-791002—) 
BONE TISSUES 
Biological Effects 
Analysis of studies related to biological effects and health 
implications of exposure to power frequencies, 6:8316 
BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 
Geothermal Resources 
Assessment of the geothermal potential within the BPA 
marketing area, 6:7604 (DOE/BP/15325—T13) 
BOREHOLES 


Drilling 
Enlarged bore hole drilling method (Patent), 6:6927 





Plugging 


Plugging 

Borehole plugging telemetry system. Technical report, 6:7012 
(ONWI—35) 

Preconceptual systems and equipment for plugging of man- 
made accesses to a repository in basalt, 6:7022 (RHO-BWI- 
C—67) 

BORON 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 

Quantitative Chemical Analysis 

GKI chloride in water, analysis method. GKI boron in water, 

analysis method, 6:8003 (DOE/LC/10787—56) 
Water Chemistry 

GKI chloride in water, analysis method. GKI boron in water, 

analysis method, 6:8003 (DOE/LC/10787—56) 
BORON ALLOYS 
Magnetic Properties 

Radiation effects in amorphous metallic alloys. Progress report, 
February 1, 1980-January 31, 1981, 6:7961 
(DOE/ET/10571—3) 

Physical Radiation Effects 

Radiation effects in amorphous metallic alloys. Progress report, 
February 1, 1980-January 31, 1981, 6:7961 
(DOE/ET/10571—3) ° 

BOROSILICATE GLASS 
Corrosion 
Durability of SRP waste glasses program document, 6:7006 
(DPST—80-542(DRAFT)) 
Crystallization 
Devitrification of nuclear waste glasses, 6:7031 
Etching 
Microscopic approach for the simulation of radioactive waste 
storage in glass, 6:7030 
Gamma Radiation 
High-level waste vitrification product characterization, 6:7032 
Leaching 

Durability of SRP waste glasses program document, 6:7006 
(DPST—80-542(DRAFT)) 

Microscopic approach for the simulation of radioactive waste 
storage in glass, 6:7030 

Resistance of high-level waste materials to dissolution in 
aqueous media, 6:7029 

Waste incineration and immobilization for nuclear facilities. 
Status report, April-September 1978, 6:7020 (RFP—2944) 

Nondestructive Testing 
High-level waste vitrification product characterization, 6:7032 
Radiation Effects 
Microscopic approach for the simulation of radioactive waste 
storage in glass, 6:7030 
Stability 
Devitrification of nuclear waste glasses, 6:7031 
BOROSILICATES 
See BOROSILICATE GLASS 
BOTTOMING CYCLES 
Systems Analysis 

Task report No. 3. Systems analysis of organic Rankine 
bottoming cycles (Fuel cell power plant), 6:7860 (PSI-TR— 
245) 

BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BRAIN 
Biological Effects 
Analysis of studies related to biological effects and health 
implications of exposure to power frequencies, 6:8316 
BRAYTON CYCLE POWER SYSTEMS 
Fuel Economy 
Alternative powerplant characteristics studied, 6:7954 
BRAZED JOINTS 
Ultrasonic Testing 

Evaluation of ultrasonic signals from diffusion and eutectic 

bond interfaces, 6:8073 (RFP—2964) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
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BREEDING RATIO 
Data Compilation 
Proceedings of the NEACRP/IAEA Specialists meeting on 
the international comparison calculation of a large sodium- 
cooled fast breeder reactor at Argonne National Laboratory 
on February 7-9, 1978, 6:7738 (ANL—80-78) 
BRINES 
Chemical Reactions 
Clay mineral-brine interactions during evaporite diagenesis: 
lanthanide distribution in WIPP samples, 6:7041 
Corrosive Effects 
Evaluation of materials exposed to high-velocity, high-salinity, 
highly mineralized geothermal brine, 6:7641 


Thermal gradient migration of fluid inclusions in single crystals 
of salt from the waste isolation pilot plant site (WIPP), 
6:7042 


Assay of brines for common radiolysis products, 6:8009 
(ORNL/TM—7568) 
BROMINATED ALIPHATIC HYDROCARBONS 
Synthesis 
Bromamination chemistry: rates of formation of NH2Br and 
some N-bromamino acids, 6:8140 
Formation of N-bromo-N-chloramines in chlorinated saline 
waters, 6:8142 
BROMINATION 
Chemical Reaction Yield 
Possible pathways for the formation of chlorinated degradation 
products during chlorination of humic acids and resorcinol, 
6:8132 
Chlorination 
Possible pathways for the formation of chlorinated degradation 
products during chlorination of humic acids and resorcinol, 
6:8132 
BROMINE 
Atom-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Reaction Kinetics 
Bromamination chemistry: rates of formation of NH2Br and 
some N-bromamino acids, 6:8140 
Electron-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Oscillator Strengths 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Photon-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
BROMOFORM 
Genetic Effects 
Sister chromatid exchange assay for detecting genetic damage 
to marine fish exposed to mutagens and carcinogens, 6:8299 
Mutagen Screening 
Sister chromatid exchange assay for detecting genetic damage 
to marine fish exposed to mutagens and carcinogens, 6:8299 
BSR-2 REACTOR 
Reactor Operation 
Bulk shielding facility quarterly report January-March 1980, 
6:7758 (ORNL/TM—7522) 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
Energy Analysis 
Energy analysis in the construction and utilization of buildings, 
6:7893 
BUILDINGS 
See also ANIMAL SHELTERS 
APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
EARTH-COVERED BUILDINGS 
GREENHOUSES 
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HOSPITALS 

HOUSES 

OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Construction 
— analysis in the construction and utilization of buildings, 
7893 
Cooling Systems 

Metecrological data base needed to accurately calculate 

passive nocturnal cooling, 6:7257 (CONF-790118—) 
Daylighting 

Designing for daylight: a new prediction technique, 6:7227 
(CONF-790118—) 

Simplified daylighting design methodology for clear skies, 
6:7226 (CONF-790118—) 

Energy 

Black Creek Pioneer Village: energy study, 6:7871 (CONF- 
7908 116—(Vol.1)) 

Energy analysis in the construction and utilization of buildings, 
6:7893 

Energy Conservation 

Analysis of alternative strategies for energy conservation in 
new buildings, 6:7883 (PNL—3309) 

Black Creek Pioneer Village: energy study, 6:7871 (CONF- 
7908 116—(Vol.1)) 

Solutions to energy conservation in northern climates, 6:7317 
(CONF-790118—) 

Survey of some recently constructed passive solar buildings in 
Saskatoon, 6:7360 (CONF-7908116—(Vol.1)) 

Energy Consumption 

DOE-1, a computer program for determining the energy 
consumption of buildings, 6:7891 

Energy analysis in the construction and utilization of buildings, 
6:7893 

Heating Load 

Energy conservation and passive solar design of conventional 

building walls and ropes, 6:7248 (CONF-790118—) 
Insolation 

Method of estimating monthly average solar radiation on 

shaded surfaces, 6:7113 (CONF-790118—) 
Mathematical Models 

Real time identification of parameters in building models, 

6:7890 
Power Demand 

Load management past, present, and future at Florida Power 
Corporation, 6:7887 

New tool for load management, 6:7846 

Radiative Cooling 

Night sky cooling, two passive strategies, 6:7866 (CONF- 
790118—) 

Operational night-sky cooling, 6:7319 (CONF-7901 18—) 

Solar Air Conditioning 

Solar heating and cooling in the Los Alamos National Security 

and Resources Study Center, 6:7405 (LA—8622-MS) 
Solar Collectors 

Integration of solar collectors in large prefabricated roof/wall 

sections, 6:7539 
Solar Space Heating 

Black Creek Pioneer Village: energy study, 6:7871 (CONF- 
7908 116—(Vol.1)) 

Determining the optimum design of the solar modulator, 
6:7225 (CONF-790118—) 

Direct gain studio with wood hydronic back-up coupled to 
thermal siphoning breadbox water heater, 6:7322 (CONF- 
790118—) 

Low cost solar heating system: how to build it, 6:7381 (CONF- 
7908 116—(Vol.2)) 

Method and apparatus for solar heating and shading (Patent), 
6:7411 

Simulation and control of a 2 source solar heat pump system 
with storage, 6:7364 (CONF-7908116—(Vol.1)) 

Solar heating and cooling in the Los Alamos National Security 
and Resources Study Center, 6:7405 (LA—8622-MS) 

Solutions to energy conservation in northern climates, 6:7317 
(CONF-790118—) 


Solar Water Heating 
Direct gain studio with wood hydronic back-up coupled to 
thermal siphoning breadbox water heater, 6:7322 (CONF- 
790118—) 
Retrofit of a closed loop domestic water preheating system to 
a drain down system, 6:7358 (CONF-7908116—(Vol.1)) 
Solutions to energy conservation in northern climates, 6:7317 
(CONF-790118—) 
Thermal Analysis 
Experimental study of solar heating effects on wall insulation 
performance, 6:7867 (CONF-790118—) 
High speed simulation of building systems: preliminary 
investigation, 6:7230 (CONF-790118—) 
Thermal Comfort 
Use of a computer routine to assess human thermal comfort for 
passive-hybrid building designs, 6:7229 (CONF-790118—) 
Insulation 


Experimental study of solar heating effects on wall insulation 
performance, 6:7867 (CONF-790118—) 
BULK SHIELDING REACTOR-2 
See BSR-2 REACTOR 
BUNKER OILS 
See RESIDUAL FUELS 
BUSINESS 
Doing business with the Department of Energy, 6:7795 


Decay characteristics of once-through LWR and LMFBR 
spent fuels, high-level wastes, and fuel-assembly structural 
material wastes, 6:7013 (ORNL/TM—7431) 

Loss of Coolant 

COBRA-TF: a three-field two-fluid model for reactor safety 

analysis, 6:7775 
Pipes 

Overview of intergranular stress corrosion cracking in BWRs, 

6:7735 


CABLES 
Fatigue 
Guy cable and foundation design techniques, 6:7681 (SAND— 
80-0984) 
Stresses 
Guy cable and foundation design techniques, 6:7681 (SAND— 
80-0984) 
CADMIUM 
Toxicity 
Effects of metallic ions on cellular and subcellular properties of 
rat alveolar macrophages, 6:8259 (CONF-791002—) 
Vv 
Determination of cadmium in high purity thorium oxide by 
anodic stripping voltammetry, 6:8011 
X-Ray Fluorescence Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
CADMIUM 113 
Radioecological Concentration 
Detection of cadmium radioactivity in the marine environment, 
6:8182 (UCRL—85273) 
CADMIUM ALLOYS 
Phase Transformations 
Release of elastic strain energy as acoustic emission during the 
reverse thermoelastic phase transformation in Au-47.5 at. % 
Cd alloy, 6:7972 
CADMIUM ARSENIDES 
Sputtering 


CdSiAs, thin films for solar cell applications. Final report, 
April 9, 1979-April 8, 1980, 6:7142 (DOE/ET/23007—4) 





CADMIUM ARSENIDES 
Vapor Plating 


Vapor Plating 
CdSiAs, thin films for solar cell applications. Final report, 
April 9, 1979-April 8, 1980, 6:7142 (DOE/ET/23007—4) 
CADMIUM CHLORIDES 
Toxicity 
Use of pulmonary lavage fluid in screening for early indicators 
of lung injury, 6:8267 (CONF-791002—) 
CADMIUM SULFIDE SOLAR CELLS 
Fabrication 
CdSiAs thin films for solar cell applications. Final report, 
April 9, 1979-April 8, 1980, 6:7142 (DOE/ET/23007—4) 
Indium phosphide/cadmium sulfide thin-film solar cells. Final 
report, May 1979 through July 1980, 6:7159 (SERI/TR— 
8170-1-T2) 
CAES 
See COMPRESSED AIR ENERGY STORAGE 
CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 
CALCINED WASTES 
Chemical Reactions 
Shale rocks as nuclear waste repositories: hydrothermal 
reactions with glass, ceramic and spent fuel waste forms, 
6:7044 
CALCIUM 
Absorption Spectroscopy 
Simple, low-cost method for the dissolution of metal and 
mineral samples in plastic pressure vessels, 6:8000 (BM-RI— 
8480) 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Atom-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Electron-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of ali atoms through 
strontium, 6:8365 
Muonic Atoms 
Nuclear charge distributions in 1f/sub 7/2/-shell nuclei from 
muonic x-ray measurements, 6:8426 
Oscillator Strengths 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Photon-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
CALCIUM 40 TARGET 
Neutron Reactions 
Antisymmetrized, microscopic calculation for the *°Ca(n,n) 
optical potential, 6:8423 
CALCIUM CHLORIDES 
Thermochemical Heat Storage 
Chemical heat pumps using a slurry of metal salt ammoniates 
in an inert solvent, 6:7428 
CALCIUM ISOTOPES 
Charge Distribution 
Nuclear charge distributions in 1f/sub 7/2/-shell nuclei from 
muonic x-ray measurements, 6:8426 
CALCIUM NITRATES 
Production 
Nitrogen fertilizer production by solar energy, 6:7195 
CALCIUM OXIDES 
F Centers 
EPR and ENDOR investigation of the [F/sub Li/]° center in 
CaO, 6:7987 
CALIFORNIA 


See also GEYSERS GEOTHERMAL FIELD 
IMPERIAL VALLEY 
LONG VALLEY 


Climates 
Analysis of California's building climates, 6:7112 (CONF- 
790118—) 
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Electric Power 
Southern California Edison Company's Notice of Intention to 
seek certification for a combined-cycle generating station. 
Final report, 6:7845 


Supplies 
Regulatory restraints to California energy projects. Interim 
report. Part 1, 6:7816 (DOE/TIC—11368) 
Geothermal Exploration 
Evaluation of the Susanville California geothermal resource, 
6:7629 (LBL—11187) 
Geothermal Resources 
Assessment of the geothermal potential within the BPA 
marketing area, 6:7604 (DOE/BP/15325—T13) 
Assessment of the geothermal potential within the BPA 
marketing area, 6:7633 (DOE/BP/15325—T1) 


Project SAGE: solar assisted gas energy. Final report and 
executive summary, 6:7403 (DOE/TIC—11105) 
Petroleum Refineries 
Regulatory restraints to California energy projects. Interim 
report. Part 1, 6:7816 (DOE/TIC—11368) 
Power Generation 
Regulatory restraints to California energy projects. Interim 
report. Part 1, 6:7816 (DOE/TIC—11368) 
Public Utilities 
Regulatory restraints to California energy projects. Interim 
report. Part 1, 6:7816 (DOE/TIC—11368) 
Uranium 
Survey of lands held for uranium exploration, development, 
and production in fourteen western states in the six-month 
period ending June 30, 1980, 6:6984 (GJBX—8(81)) 
CALIFORNIUM 
Emission 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 
CALIFORNIUM 249 TARGET 
Carbon 13 Reactions 
Spontaneous-fission branching in the decay of *°°104, 6:8445 
CALIFORNIUM OXIDES 
Magnetic 


Magnetic measurements of the transuranium elements and 
charge state characterization of actinides in monazite. 
Progress report, 6:7959 (DOE/ER/10348—T1) 

CALORIMETRIC DOSEMETERS 
Comparative Evaluations 

Calorimetric and ionimetric dosimetry intercomparisons I: U.S. 
neutron radiotherapy centers, 6:8453 

Calorimetric and ionimetric dosimetry intercomparisons II: 
d+T neutron source at the Antoni Van Leeuwenhoek 
hospital, 6:8454 

CANADA 
See also ONTARIO 
QUEBEC 
Industry 

Regional demand for energy by Canadian manufacturing 

industries, 6:7932 
Insolation 

Estimation of solar radiation on various tilted surfaces and 
azimuths, 6:7117 (CONF-7908116—(Vol.2)) 

Expansion of the Canadian solar radiation data base by 
estimation, 6:7118 (CONF-7908116—(Vol.2)) 

Radioactive Waste Management 

Assessment of national systems for obtaining local acceptance 
of waste management siting and routing activities, 6:7004 
(DOE/ET/44113—1) 

Solar Energy 
Canada’s federal solar energy program, 6:7425 
Solar programs managed by Public Works Canada, 6:7129 
(CONF-7908 116—(Vol.2)) 
CANCER 
See NEOPLASMS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS 
Performance 

Application of distribution capacitors for minimized power and 

energy losses, 6:7720 





88S / ERA Vol. 6, No.6 


CARBENES 
Chemical Reactions 
Reaction of carbon-14-labeled reagents with coal, 6:6871 
(CONF-801227—2) 
CARBON 
See also ACTIVATED CARBON 
GRAPHITE 


Gasification 
Alkali-catalyzed carbon gasification. I. Nature of the catalytic 
sites, 6:6864 
Alkali-catalyzed carbon gasification. II. Kinetics and 
mechanism, 6:6865 
Ion-Atom Collisions 
Radiative electron capture by Cl ions incident on C and Cu 
foils, 6:8367 
CARBON 11 
Biological Accumulation 
Experimental nuclear medicine radiopharmaceutical 
development, 6:8236 (DOE/EV/10359—1) 
CARBON 12 REACTIONS 
Compound-Nucleus Reactions 
Fission modes of **Mg, 6:8421 
Multiple band structures in ®Ge, 6:8424 
Elastic Scattering 
Static quadrupole moments for the 2* states of /sup 
54,56,58/Fe, 6:8425 
CARBON 12 TARGET 
Carbon 12 Reactions 
Fission modes of **Mg, 6:8421 
Oxygen 16 Reactions 
Observation of '*C+ '*C resonances as final states in the 
12C(16O,a)**Mg reaction, 6:8418 
Pion Minus Reactions 
Experimental study of radiative pion capture on °C, Ne, 
Zr, °F and ™C, 6:8415 (LBL—10954) 
Inclusive (7*~,7r°) reactions in nuclei, 6:8416 
Pion Plus Reactions 
Inclusive (7r*~,7r°) reactions in nuclei, 6:8416 
CARBON 13 
Isotope Effects 
13C NMR study of a derivative uniformly enriched in °C. 
Sign of the values of the coupling constants observed, 6:8192 
(LA-tr—80-20) 
Stable isotope studies. Annual progress report, March 1, 1980- 
February 28, 1981, 6:8025 (DOE/ER/10612—1) 
CARBON 13 REACTIONS 
Compound-Nucleus Reactions 
Spontaneous-fission branching in the decay of 75° 104, 6:8445 
CARBON 13 TARGET 
Pion Minus Reactions 
Experimental study of radiative pion capture on ‘°C, ?°Ne, 
Zr, ‘°F and 'C, 6:8415 (LBL—10954) 
CARBON 14 COMPOUNDS 
Chemical Reactions 
Reaction of carbon-14-labeled reagents with coal, 6:6871 
(CONF-801227—2) 
CARBON CYCLE 
Mathematical Models 
Limits on the organic storage of carbon from burning fossil 
fuels, 6:8102 
CARBON DIOXIDE 
Adsorption 
Study of the kinetics of the interactions of carbon monoxide 
and oxygen with Al-Zr surface, 6:8492 (PPPL—1725) 
Air Pollution Control 
Particulates and associated emissions from two medium-duty 
diesel engines, 6:7955 
Corrosive Effects 
Oxidation-sulfidation behavior of materials for use in coal- 
conversion systems, 6:7977 
Infrared Spectra 
Chemistry of HO2NOz and the photochemistry of the HO/sub 
x/-NO/sub x/-CO/sub x/ system, 6:8017 (LBL—11480) 
Photolysis 
Chemistry of HO2NOz, and the photochemistry of the HO/sub 
x/-NO/sub x/-CO/sub x/ system, 6:8017 (LBL—11480) 


Potentials 

Repulsive forces of simple molecules and mixtures at high 

density and temperature, 6:7990 
Shock Waves 

Repulsive forces of simple molecules and mixtures at high 

density and temperature, 6:7990 
Thermochemical Heat Storage 

Loss factors in the design of thermochemical power plants, 

CO2-CH, vs. SOs chemical transport fluids, 6:7204 
CARBON DIOXIDE INJECTION 
Mathematical Models 

CO; stimulation process. Final technical report, August 28, 

1980-November 30, 1980, 6:6921 (DOE/BC/10311—1) 
Research Programs 

Weeks island "S” sand reservoir b gravity stable miscible CO, 
displacement Iberia Parish, Louisiana, 6:6923 
(DOE/METC/5232—4) 

CARBON DIOXIDE LASERS 
Tuning 

Direct narrow line tuning of a high power COz laser, 6:8064 

(PPPL—1736) 
CARBON IONS 
Electron-Ion Collisions 

Measurements of ionization balance parameters in atomic ions. 
Progress report, 1 May-30 November 1980, 6:8344 
(DOE/ER/10631—1) 

CARBON MONOXIDE 

Further observations of the effect of sample probes on 

pollutant gases drawn from flame zones, 6:8048 
Adsorption 

CO adsorption on Al-Zr at room temperature, 6:8490 (PPPL— 
1721) 

Air Pollution Control 

Particulates and associated emissions from two medium-duty 
diesel engines, 6:7955 

Corrosive Effects 

Oxidation-sulfidation behavior of materials for use in coal- 

conversion systems, 6:7977 
Infrared Spectra 

Chemistry of HO.2NO, and the photochemistry of the HO/sub 

x/-NO/sub x/-CO/sub x/ system, 6:8017 (LBL—11480) 
Methanation 

Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases. Annual 
technical progress report, September 19, 1979-September 18, 
1980, 6:7093 (DOE/ET/14809—4) 

Methanation of carbon monoxide over tungsten carbide- 
containing alumina catalyst for methanation of carbon 
monoxide (Patent), 6:7094 

Potentials 

Repulsive forces of simple molecules and mixtures at high 

density and temperature, 6:7990 
Radiolysis 

Thermal electron attachment to oxygen and van der Waals 

molecules containing oxygen, 6:8036 
Shock Waves 

Repulsive forces of simple molecules and mixtures at high 

density and temperature, 6:7990 
CARCINOGENESIS 
Biological Models 

Animal models and systems for risk evaluation of low-level 

carcinogenic contamininants in water, 6:8174 
Correlations 

Relationship of DNA repair processes to mutagenesis and 
carcinogenesis in mammalian cells. Progress report, 
November 1, 1979-October 31, 1980, 6:8233 
(DOE/EV/04472—3) 

Relationship of DNA repair processes to mutagenesis and 
carcinogenesis in mammalian cells. Progress report, August 
1, 1977-October 31, 1980, 6:8234 (DOE/EV/04472—4) 

Extrapolation 

Animal models and systems for risk evaluation of low-level 

carcinogenic contamininants in water, 6:8174 
Radioinduction 

Combined effects of inhalation of Radon daughter products 

and tobacco smoke, 6:8227 (CONF-791002—) 





Overview of the use of short-term biological tests in the 
assessment of the health effects of water chlorination, 6:8307 
CARCINOMAS 
Epidemiology 
Case-control study of cancer deaths in Illinois communities 
served by chlorinated or nonchlorinated water, 6:8313 
Epidemiological methods for determining human cancer risks 
from exposure to chlorination by-products, 6:8311 
Epidemiologic evidence for human cancer risk associated with 
organics in drinking water, 6:8312 
Etiology 
Case-control study of cancer deaths in Illinois communities 
served by chlorinated or nonchlorinated water, 6:8313 
Epidemiologic evidence for human cancer risk associated with 
organics in drinking water, 6:8312 
Radioinduction 

Histogenesis of lung tumors induced in rats by inhalation of 

alpha emitters: an overview, 6:8225 (CONF-791002—) 
CARTILAGE 
Radionuclide Kinetics 
Experimental nuclear medicine radiopharmaceutical 
development, 6:8236 (DOE/EV/10359—1) 

CASKS 

High-level waste vitrification product characterization, 6:7032 
CATALYSIS 

Catalytic coal gasification for SNG manufacture, 6:6858 
CATALYSTS 

See also ELECTROCATALYSTS 
Chemical Preparation 

Catalyst and a process for its preparation (Patent), 6:6938 

Catalytic cracking with zeolite-containing silica-alumina 
hydrogel catalyst (Patent), 6:6936 

Development of alcohol-based synthetic transportation fuels 
from coal-derived synthesis gases. Fourth quarterly progress 
report, July 1-September 30, 1980, 6:7097 
(DOE/ET/14858—4) 

Development of alcohol-based synthetic transportation fuels 
from coal-derived synthesis gases. Third quarterly progress 
report, April 1-June 30, 1980, 6:7096 (DOE/ET/14858—3) 

Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases. Annual 
technical progress report, September 19, 1979-September 18, 
1980, 6:7093 (DOE/ET/14809—4) 

Comparative Evaluations 

Development of alcohol-based synthetic transportation fuels 
from coal-derived synthesis gases. Fourth quarterly progress 
report, July 1-September 30, 1980, 6:7097 
(DOE/ET/14858—4) 

Development of alcohol-based synthetic transportation fuels 
from coal-derived synthesis gases. Third quarterly progress 
report, April 1-June 30, 1980, 6:7096 (DOE/ET/14858—3) 

Labelling 
Tagging of an H-Coal PDU run, 6:6823 (ANL—80-62) 
Performance Testing 

Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases. Annual 
technical progress report, September 19, 1979-September 18, 
1980, 6:7093 (DOE/ET/14809—4) 

Recovery 
Hydrothermal alkali metal recovery process (Patent), 6:6855 
Regeneration 
Fluid coke contaminated catalyst regeneration process (Patent), 
6:6937 
Fluid cracking process and the method for separating a 
suspension discharged from a riser cracking zone (Patent), 
6:6857 
Specificity 
Development of alcohol-based synthetic .ransportation fuels 
from coal-derived synthesis gases. Fourth quarterly progress 
report, July 1-September 30, 1980, 6:7097 
(DOE/ET/14858—4) 
Development of alcohol-based synthetic transportation fuels 
from coal-derived synthesis gases. Third quarterly progress 
report, April 1-June 30, 1980, 6:7096 (DOE/ET/14858—3) 
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Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases. Annual 
technical progress report, September 19, 1979-September 18, 
1980, 6:7093 (DOE/ET/14809—4) 

Tracer Techniques 
Tagging of an H-Coal PDU run, 6:6823 (ANL—80-62) 
CATALYTIC CRACKING 
See also HYDROCRACKING 


Catalytic cracking with zeolite-containing silica-alumina 
hydrogel catalyst (Patent), 6:6936 
CATTLE 
Infectious Diseases 
LASL/USDA computer applications annual progress report, 
October 1, 1978-September 30, 1979, 6:8212 (LA—8581-PR) 
CAVITY RECEIVERS 
Design 
Solar energy collection using the reversible ammonia 
dissociation reaction, 6:7515 
Performance 
Analysis of experimental test results on a high temperature 
receiver model, 6:7208 
Performance Testing 
Analysis of experimental test results on a high temperature 
receiver model, 6:7208 
CELL CULTURES 
Radiosensitivity 
Short-term assays for risk evaluation of alpha irradiation, 
6:8223 (CONF-791002—) 
CELL MEMBRANES 
Morphology 
Structure and phycobiliprotein composition of phycobilisomes 
from Griffithsia pacifica (Rhodophyceae), 6:8209 
Sensitivity 
Membrane protein changes in rabbit alveolar macrophages 
induced by particulates from fossil-fuel sources, 6:8261 
(CONF-791002—) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLULOSE 
Aerobic Digestion 
Microbial digestion in connection with production of 
thermomechanical pulp, 6:7916 (STU—76-6892) 
Anaerobic 
Development and characterization of ethanol tolerance in 
Clostridium thermocellum, 6:7178 


thesis 
13C NMR study of a derivative uniformly enriched in '*C. 
Sign of the values of the coupling constants observed, 6:8192 
(LA-tr—80-20) 
CEMENT INDUSTRY 
Refuse Derived Fuels 
Use of RDF as a kiln fuel. Final report, 6:7907 
(DOE/CS/20167—04) 
CEMENTS 
See also PORTLAND CEMENT 
Leaching 
Low temperature ceramic waste form: characterization of 
monazite cement composites, 6:7040 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
Computerized Simulation 
Dynamic computer and laboratory simulations of gas-fired 
central heating systems, 6:7892 
Hot Water 
Mathematical model for optimal use of energy from a hot- 
water-distribution grid, 6:7939 
Performance 
Dynamic computer and laboratory simulations of gas-fired 
central heating systems, 6:7892 
CENTRIFUGE ENRICHMENT PLANTS 
Design 
Description of the Portsmouth Gas Centrifuge Enrichment 
Plant, 6:6994 (K/OA—4783(Rev.1)) 
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CERAMIC MELTERS 


Spray Calciner/In-Can Melter high-level waste solidification 
technical manual, 6:7018 (PNL—3495) 


Performance 
Spray Calciner/In-Can Melter high-level waste solidification 
technical manual, 6:7018 (PNL—3495) 
CERAMICS 
Bulk Density 
Comparative waste forms study, 6:7019 (PNL—3516) 
Reactions 


Shale rocks as nuclear waste repositories: hydrothermal 
reactions with glass, ceramic and spent fuel waste forms, 
6:7044 

Comparative Evaluations 

Comparative waste forms study, 6:7019 (PNL—3516) 
Compressibility 

Alternative waste forms: a comparative study, 6:7037 
Impact Tests 

Comparative waste forms study, 6:7019 (PNL—3516) 


Alternative waste forms: a comparative study, 6:7037 

Comparative waste forms study, 6:7019 (PNL—3516) 

Low temperature ceramic waste form: characterization of 
monazite cement composites, 6:7040 

Processing of high-temperature simulated waste glass in a 
continuous ceramic melter, 6:7057 

Temperature dependence for hydrothermal reactions of waste 
glasses and ceramics, 6:7036 


Comparative waste forms study, 6:7019 (PNL—3516) 
Nondestructive Testing 
Development of nondestructive evaluation techniques for high- 
temperature ceramic heat exchanger components. Twelfth 
quarterly report, July-September 1980, 6:8068 
(ANL/MSD/FE—80-7) 
Phase Studies 
Alternative waste forms: a comparative study, 6:7037 
Comparative waste forms study, 6:7019 (PNL—3516) 
Porosity 
Comparative waste forms study, 6:7019 (PNL—3516) 
Volatility 
Alternative waste forms: a comparative study, 6:7037 
Comparative waste forms study, 6:7019 (PNL—3516) 
CERIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 
Leaching 
Resistance of high-level waste materials to dissolution in 
aqueous media, 6:7029 
CERIUM 141 
Environmental Transport 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 
Sorption 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 
CERIUM 144 
Toxicity 
Tumors of the tracheobronchial lymph nodes in beagle dogs 
after inhalation of a relatively insoluble form of Cerium-144, 
6:8230 (CONF-791002—) 
CERIUM COMPOUNDS 
Crystal Growth 
Monazite and other lanthanide orthophosphates as alternate 
actinide waste forms, 6:7038 
CERIUM-G. 
Elasticity 
Single-crystal elastic constants of y-cerium, 6:7971 


CESIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Leaching 
Alternative waste forms: a comparative study, 6:7037 
Resistance of high-level waste materials to dissolution in 
aqueous media, 6:7029 
CESIUM 135 
Distribution Functions 
Basalt-radionuclide distribution coefficient determinations. FY- 
1979 annual report, 6:7014 (PNL—3146) 
CESIUM 137 
Environmental Transport 
Areal distribution of Co, #*7Cs, and ®Sr in streambed 
gravels of White Oak Creek Watershed, Oak Ridge, 
Tennessee, 6:8181 (ORNL/TM—7318) 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 
Radioactivity 
Natural background radiation and '’Cs inventories in southern 
Nevada. Preliminary report on fallout, December 1980, 
6:8125 (DOE/EML—386) 


Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 
CESIUM 144 
Toxicity 
Comparison of the effects of inhaled alpha- and beta-emitting 
radionuclides on pulmonary function in the dog, 6:8222 
(CONF-791002—) 
CHALKS 
See LIMESTONE 


Agglomeration 
Method for agglomerating carbonaceous fines (Patent), 6:6904 
Chemical Reaction Yield 
Hydrocarbonization research: completion report, 6:6851 
(ORNL/TM—6693) 
Gasification 
Kinetics of oil shale char gasification, 6:6968 
CHELATING AGE 
Radioph ticals 
Preparation of gallium-68 radiopharmaceuticals for positron 
tomography. Progress report, November 1, 1977-October 31, 
1980, 6:8038 (COO—4318-3) 
CHEMICAL BONDS 
Virial Equation 
Implications of the virial theorem on the description of weak 
bonds, 6:8362 
CHEMICAL EFFLUENTS 
Mutagen Screening 
Mutagenic activity in pulp mill effluents, 6:8302 
Mutagenicity of effluents from chlorine bleaching in the pulp 
and paper industry, 6:8301 
Toxicity 
Mammalian responses to exposure to the total diluted effluent 
from fluidized-bed combustion of coal, 6:8249 (CONF- 
791002—) 
Pulmonary toxicity of a coal liquefaction distillate product, 
6:8264 (CONF-791002—) 
CHEMICAL EXPLOSIVES 
Performance Testing 
Investigating explosive and material properties by use of the 
plate dent test, 6:8098 (LA—8591-MS) 
CHEMICAL HEAT PUMPS 
Chemical Reactions 
Chemical heat pumps using a slurry of metal salt ammoniates 
in an inert solvent, 6:7428 
Design 
Ammonia dissociation for solar thermochemical absorbers, 
6:7207 








Solar energy collection using the reversible ammonia 
dissociation reaction, 6:7515 
Diels-Alder Reaction 
Moderate temperature solar thermochemical systems-an 
application of Diels-Alder chemistry, 6:7583 
CHEMICAL INDUSTRY 
Industrial Plants 
Effect of optimization on design and operation of ammonia 
plants, 6:7905 (CONF-7811180—1) 
CHEMICAL LASERS 
Computerized Simulation 
Sixteen micron chemical laser study. Final technical report, 
October 1977-July 1978, 6:8063 (DOE/ET/33030—T1) 
Performance Testing 
Sixteen micron chemical laser study. Final technical report, 
October 1977-July 1978, 6:8063 (DOE/ET/33030—T1) 
CHEMICAL PLANTS 
See also PETROCHEMICAL PLANTS 
Gaseous Wastes 
Method for removing nitrogen oxides from a gas stream 
(Patent), 6:8082 
CHEMICAL REACTORS 
Diagnostic measurement methods for fluidized bed reactors, 
6:8067 (ANL—80-62) 
Design 
Development of technology in the production of fertilizers in 
ammoniation-granulation plants. Progress report No. 12, 
September 1980. Final report, 6:7909 (DOE/CS/40276—T1) 
Performance Testing 
Development of technology in the production of fertilizers in 
ammoniation-granulation plants. Progress report No. 12, 
September 1980. Final report, 6:7909 (DOE/CS/40276—T1) 
CHEMISTRY 


See also GEOCHEMISTRY 
PHOTOCHEMISTRY 


Computer Calculations 
NRCC annual report, 1979, 6:8016 (LBL—11211) 
CHEST 
Radionuclide Kinetics 
Kinetics of inhaled **Mn and Co after an accidental human 
exposure, 6:8214 (CONF-791002—) 
CHINESE BEAN OIL 
See SOYBEAN OIL 
CHINESE HAMSTER 
See HAMSTERS 
CHLORAMINE-B 
See CHLORAMINES 
CHLORAMINES 
Chemical Reactions 
Reaction of chlorine and chloramines with nucleic acids under 
disinfection conditions, 6:8163 
Toxicity 
Comparison of the toxicities of monochloramine and 
dichloramine to rainbow trout, Salmo gairdneri, under 
various time conditions, 6:8289 
CHLORAMINE-T 
See CHLORAMINES 
CHLORATES 
Spectrophotometry 
Assay of brines for common radiolysis products, 6:8009 
(ORNL/TM—7568) 
CHLORIDES 
Quantitative Chemical Analysis 
GKI chloride in water, analysis method. GKI boron in water, 
analysis method, 6:8003 (DOE/LC/10787—56) 
Water Chemistry 
GKI chloride in water, analysis method. GKI boron in water, 
analysis method, 6:8003 (DOE/LC/10787—56) 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also CHLOROFORM 
Abundance 
Monitoring of volatile halogenated organics: a survey of 
twelve drinking waters from various parts of the world, 
6:8176 
Atmospheric Chemistry 
Proceedings of the conference on methyl! chloroform and other 
halocarbon pollutants, 6:8111 (EPA—600/9-80-003) 
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Chemical Reaction Kinetics 
Rates of transfer of active chlorine between nitrogenous 
substrates, 6:8141 
Chemical Reactions 
Reaction of carbon-14-labeled reagents with coal, 6:6871 
(CONF-801227—2) 
Dissociation 
Multiphoton dissociation of ethyl chloride at 3.3 um: 
Excitation mechanism and rate equations analysis, 6:8372 
Gas Chromatography 
Fifth trihalomethane: dichloroiodomethane, its stability and 
occurrences in chlorinated drinking water, 6:8139 


Proceedings of the conference on methyl chloroform and other 
halocarbon pollutants, 6:8111 (EPA—600/9-80-003) 
Mutagenesis 
In vitro cytological effect of N-chloropiperidine: induction of 
mitotic anomalies in Chinese hamster ovary cells, 6:8297 


Natural production of organohalogens, 6:8120 
Stability 
Stability of aqueous solutions of N-chloropiperidine and N- 
chlorodiethylamine with varying pH, 6:8143 
Synthesis 
Formation of N-bromo-N-chloramines in chlorinated saline 
waters, 6:8142 
Trihalomethane production from algal precursors, 6:8135 
Toxicity 
In vitro cytological effect of N-chloropiperidine: induction of 
mitotic anomalies in Chinese hamster ovary cells, 6:8297 
CHLORINATED AROMATIC HYDROCARBONS 
Bioassay 
Rivulus marmoratus: a unique fish useful in chronic marine 
bioassays of halogenated organics, 6:8298 
Biological Effects 
Assessment of human exposure and body burdens of 
chlorination by-products, 6:8281 
Rivulus marmoratus: a unique fish useful in chronic marine 
bioassays of halogenated organics, 6:8298 
Control 
Plant-scale examination and control of a chlorine dioxide- 
chloramination process at the Louisville Water Company, 
6:8169 
Monitoring 
Chlorinated benzenes in southern California municipal 
wastewaters and submarine discharge zones, 6:8177 


Natural production of organohalogens, 6:8120 
CHLORINATION 
Bioassay 
Microbiological dose as a measure of disinfection, 6:8164 
Biological Effects 
Growth and histological effects on Protothaca staminea 
(littleneck clam) of long-term exposure to chlorinated 
seawater, 6:8162 
Organic materials formed through decolorization of coffee 
wastewater with chlorine and chlorine dioxide, 6:8151 
Preliminary investigation of the effect of chlorination on virus 
viability in renovated water and sludge, 6:8295 
Chemical Reaction Yield 
Chemical identification of aquatic humic chlorination products, 
6:8131 
Comparative Evaluations 
Combined effects of disinfectants on bacteria and viruses, 
6:8293 
Health Hazards 
Case-control study of cancer deaths in Illinois communities 
served by chlorinated or nonchlorinated water, 6:8313 
Epidemiological methods for determining human cancer risks 
from exposure to chlorination by-products, 6:8311 
Epidemiologic evidence for human cancer risk associated with 
organics in drinking water, 6:8312 
Overview of the use of short-term biological tests in the 
assessment of the health effects of water chlorination, 6:8307 
Relationship between serum chloroform level and drinking 
water source: an interim report, 6:8314 
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Monitoring 
Microbiological dose as a measure of disinfection, 6:8164 
Risk Assessment 
Animal models and systems for risk evaluation of low-level 
carcinogenic contamininants in water, 6:8174 
= of drinking water: public health perspectives, 
28279 
Significance of wastewater disinfection to health effects 
observed in swimmers, 6:8280 
Ss 
Combined effects of disinfectants on bacteria and viruses, 
6:8293 
CHLORINE 
Abundance 
Validation of a kinetic model to predict total residual chlorine 
in fresh water, 6:8160 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Biological Effects 
Biological monitoring of chlorine-induced ventilatory changes 
in bluegill sunfish (Lepomis macrochirus), 6:8290 
Growth and histological effects on Protothaca staminea 
(littleneck clam) of long-term exposure to chlorinated 
seawater, 6:8162 
Impact of chlorine on the species composition of marine 
phytoplankton, 6:8291 
Oxidation and destruction of microbial films, 6:8283 
Periphyton responses to chlorination and temperature, 6:8292 
Toxicology of compounds resulting form the use of chlorine in 
food processing, 6:8309 
Use of chlorination in the molluscan shellfish industry, 6:8284 
Chemical Reaction Kinetics 
Effect of temperature on the dissipation of chlorine in 
seawater, 6:8156 
Reactivities of aqueous chlorine with FeS, substrates, 6:8146 
Seawater chlorination: a description of chemical speciation, 
6:8158 
Chemical Reactions 
Reaction of chlorine and chloramines with nucleic acids under 
disinfection conditions, 6:8163 
Risks and benefits associated with chlorine in the food 
industry, 6:8319 
Ch 
Chemistry of the use of chlorine in water and food processing, 
6:8282 
Monitoring 
Chlorine toxicity in aquatic ecosystems, 6:8178 
Simple radioisotopic procedure for determining the 
incorporation of chlorine into the organic fraction of 
wastewater treatment effluents, 6:8150 
Polarography 
Testing a portable polarographic electrode for the 
measurement of HOC] and free available chlorine, 6:8147 
Production 
Electrochemically regenerative hydrogen-chlorine energy 
storage system: electrode kinetics and cell performance, 
6:7087 
Quantitative Chemical Analysis 
Monitoring chlorinated discharges with automated 
instrumentation, 6:8148 
Safety Standards 
Ecological and environmental factors to be considered in 
developing chlorine criteria, 6:8173 
Spectrophotometry 
Assay of brines for common radiolysis products, 6:8009 
(ORNL/TM—7568) 
Toxicity 
Effects of chlorination on marine mussels, 6:8287 
Effects of chlorinated seawater on the blue crab, Callinectes 
sapidus, 6:8288 
Multifactorial chlorine, AT and exposure duration studies of 
spring power plant operations on three estuarine 
invertebrates, 6:8286 


Voltametry 
Determination of residual oxidants in chlorinated seawater 
with voltametric membrane electrodes, 6:8149 
CHLORINE COMPOUNDS 
Biological Effects 
istry of the use of chlorine in water and food processing, 
6:8282 


Decomposition 
Mechanisms of chlorine degradation in estuarine waters, 6:8155 
CHLORINE IONS 
Ton-Atom Collisions 
Radiative electron capture by Cl ions incident on C and Cu 
foils, 6:8367 
CHLOROFORM 
Adsorption 
Respirator canister evaluation for selected organic vapors and 
sorbent performance against vinyl chloride, 6:8057 (LA— 
8560-MS) 
Biological Effects 
Assessment of human exposure and body burdens of 
chlorination by-products, 6:8281 
Biological Pathways 
Relationship between serum chloroform level and drinking 
water source: an interim report, 6:8314 


Pharmacokinetics and macromolecular effects of chloroform in 
rats and mice: implications for carcinogenic risk estimation, 
6:8308 

Health Hazards 

Epidemiological methods for determining human cancer risks 

from exposure to chlorination by-products, 6:8311 
Risk Assessment 

Pharmacokinetics and macromolecular effects of chloroform in 
rats and mice: implications for carcinogenic risk estimation, 
6:8308 

Synthesis 

Effect of temperature, pH and bromide concentration on the 
trihalomethane reaction of chlorine with aquatic humic 
material, 6:8137 

Formation of chloroform from the chlorination of diketones 
and polyhydroxybenzenes in dilute aqueous solution, 6:8136 

CHLOROPHYLL 
Binding Energy 

Development of empirical potential functions for the study of 
molecular geometry, and applications to chlorophyll a 
dimers (Dissertation), 6:8024 (DOE/ER/02837—T2) 

Electron Transfer 

Light-induced electron transfer in monolayer assemblies of 
chlorophyll and various acceptors - are polyisoprene chains 
functioning as nature’s molecular wires, 6:7184 

Molecular Structure 

Development of empirical potential functions for the study of 
molecular geometry, and applications to chlorophyll a 
dimers (Dissertation), 6:8024 (DOE/ER/02837—T2) 

CHOLINESTERASE 
Biological Effects 

Analysis of studies related to biological effects and health 

implications of exposure to power frequencies, 6:8316 
CHROMATES 
Environmental Transport 

Chromated cooling tower drift and the terrestrial environment: 

a review, 6:8123 
CHROMIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 

Atom-Atom Collisions 

Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 

Electron-Atom Collisions 

Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 





Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 
Muonic Atoms 
Nuclear charge distributions in 1f/sub 7/2/-shell nuclei from 
muonic x-ray measurements, 6:8426 
Oscillator Strengths 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Oxidation 
Oxidation-sulfidation behavior of materials for use in coal- 
conversion systems, 6:7977 
Photon-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Toxicity 
Effects of metallic ions on cellular and subcellular properties of 
rat alveolar macrophages, 6:8259 (CONF-791002—) 
CHROMIUM 52 TARGET 
Fluorine 19 Reactions 
Multiple band structures in “Ge, 6:8424 
CHROMIUM CHLORIDES 
Toxicity 
Use of pulmonary lavage fluid in screening for early indicators 
of lung injury, 6:8267 (CONF-791002—) 
CHROMIUM COMPLEXES 
Luminescence 
High pressure luminescence studies of metalloporphyrins in 
polymeric media, 6:7981 
CHROMIUM ISOTOPES 
Charge Distribution 
Nuclear charge distributions in 1f/sub 7/2/-shell nuclei from 
muonic x-ray measurements, 6:8426 
CHROMIUM OXIDES 
Toxicity 
Pathogenesis of oxidant-induced respiratory disease in 
reference to respiratory clearance of radiolabeled 
particulates, 6:8255 (CONF-791002—) 
CHROMIUM-MOLYBDENUM STEELS 
Fracture Properties 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
Wear 
Some aspects of the tribological behavior of materials in 
sodium, 6:7741 (ND-R—517(R)) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMES 
Genetic Radiation Effects 
Short-term assays for risk evaluation of alpha irradiation, 
6:8223 (CONF-791002—) 
CIGARETTES 
See TOBACCO PRODUCTS 
CIRCUIT BREAKERS 
Performance 
de arc interruption in pressurized gasses, 6:7718 (LA-UR—80- 
2344) 
CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
CLAMS 
See MOLLUSCS 
CLAYS 
Adsorption 
Parameters affecting radionuclide migration in argillaceous 
media, 6:8127 
Chemical Analysis 
Clay mineral-brine interactions during evaporite diagenesis: 
lanthanide distribution in WIPP samples, 6:7041 
Chemical Reactions 
Clay mineral-brine interactions during evaporite diagenesis: 
lanthanide distribution in WIPP samples, 6:7041 
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Mineralogy 
Clay mineral-brine interactions during evaporite di 
lanthanide distribution in WIPP samples, 6:7041 
CLIMATES 


Period 
Global temperature patterns 6000 years ago. Progress report, 
6:8116 (DOE/EV/10097—2) 
CLOSTRIDIUM 
Growth 
Development and characterization of ethanol tolerance in 
Clostridium thermocellum, 6:7178 

CLOSURES 


Heat recoverable article (Patent), 6:8060 
Vented filling plugs for electric storage cells (Patent), 6:7793 
CLOUD COVER 
Data Compilation 
Insolation data manual: long-term monthly averages of solar 
radiation, temperature, degree-days and global anti K/sub 
T/ for 248 national weather service stations, 6:7119 
(SERI/SP—755-789) 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 


See also BITUMINOUS COAL 
SOLVENT-REFINED COAL 
Activation 


Analysis 
Rapid estimation of % ash in coal from % silicon obtained via 
FNAA, XRF, and slurry-injection atomic absorption 
spectrometry techniques, 6:6879 


Hydrocarbonization research: completion report, 6:6851 
(ORNL/TM—6693) 
Chemical Analysis 
Rapid estimation of % ash in coal from % silicon obtained via 
FNAA, XRF, and slurry-injection atomic absorption 
spectrometry techniques, 6:6879 


Chemical Composition 
Chemistry of shale oil and its refined products, 6:6976 
Chemical Preparation 
Coal characterization research: sample selection, preparation, 
and analyses, 6:6880 
Chemical Reactions 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
Reaction of carbon-14-labeled reagents with coal, 6:6871 
(CONF-801227—2) 
Coking 
Integration of stripping of fines slurry in a coking and 
gasification process (Patent), 6:6854 


Environmental assessment related to the conversions of boilers 
No. 1 and No. 5 at Argonne National Laboratory, 6:8104 
(DOE/EA—0126) 

Operation and maintenance of DOE/PETC 700 H.P. 
Combustion Test Facility 100-20 H.P. firetube boiler test 
facility Contract No. De-AC02-78ET13011. Quarterly 
activity report, Jun 30, 1980-Sep 29, 1980: third quarter, 
6:6912 (DOE/ET/13011—12) 


lymerization 

Fossil Energy Program. Quarterly progress report for period 

ending September 30, 1980, 6:6813 (ORNL—5702) 
Fluidized-Bed Combustion 

Environmental assessment related to the conversions of boilers 
No. 1 and No. 5 at Argonne National Laboratory, 6:8104 
(DOE/EA—0126) 

Exploratory and basic fluidized-bed combustion studies. 

ly report, October-December 1979, 6:6910 

(ANL/CEN/FE—80-7) 

Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 

Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 

Method of increasing the sulfation capacity of alkaline earth 
sorbents, 6:7716 
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Efficient ultrasonic grinding: a new technology for micron- 
sized coal. Quarterly technical progress report no. 4, June 
16, 1980-September 15, 1980, 6:6903 (DOE/ER/10466—T1) 


Zinc chloride process for the hydrocracking of coal, 6:6860 


Hydrocarbonization research: completion report, 6:6851 

(ORNL/TM—6693) 
Information Systems 

Data base for the analysis of compositional characteristics of 
coal seams and macerals. Quarterly technical progress 
report, May-July 1980, 6:6895 (DOE/PC/30013—2) 

Mass Spectroscopy 

Study of coal structure using secondary ion mass spectrometry, 

6:6874 (PNL—3650) 
Materials Handling 

Operating problems experienced or anticipated on large scale 
gasification plants, 6:6819 (ANL—80-62) 

Use of coal injection and oxygen in a blast furnace to produce 
fuel gas. Final report, November 26, 1980, 6:6850 (IDO— 
10089) 

Microstructure 

Microstructural studies of coal and carbonaceous mixtures 

using differential interference-contrast microscopy, 6:6881 
Pyrolysis 

Determination of the effect of particle size on rate of tar 
release from coal under rapid heating conditions, 6:6832 
(ANL—80-62) 

Quantitative Chemical Analysis 

Coal characterization research: sample selection, preparation, 

and analyses, 6:6880 
Reflectivity 

Application of data from an automated reflectance microscope 
to the enhancement of product quality in coal beneficiation 
processes, 6:6901 (ANL—80-62) 


Coal characterization research: sample selection, preparation, 
and analyses, 6:6880 
Structural Chemical Analysis 
Study of coal structure using secondary ion mass spectrometry, 
6:6874 (PNL—3650) 
Structural Models 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Toxicity 
Pulmonary toxicity of a coal liquefaction distillate product, 
6:8264 (CONF-791002—) 
Washing 
Inlet line deflector and equalizer means for a classifying 
cyclone used for washing and method of washing using 
deflectors and equalizers (Patent), 6:6905 
COAL DEPOSITS 
Cost 
Use of computer models to assess and evaluate coal deposits., 
6:6898 
Information Systems 
Data base for the analysis of compositional characteristics of 
coal seams and macerals. Quarterly technical progress 
report, May-July 1980, 6:6895 (DOE/PC/30013—2) 


Data base for the analysis of compositional characteristics of 
coal seams and macerals. Quarterly technical progress 
report, May-July 1980, 6:6895 (DOE/PC/30013—2) 

COAL FINES 
tion 
Method for agglomerating carbonaceous fines (Patent), 6:6904 
Hydraulic Transport 

Methacoal enhances the transportation and use of coal 

resources., 6:6906 
Recovery 

Integration of stripping of fines slurry in a coking and 

gasification process (Patent), 6:6854 
COAL GASIFICATION 


See also BI-GAS PROCESS 
EXXON GASIFICATION PROCESS 
FLASH HYDROPYROLYSIS PROCESS 


HYGAS PROCESS 

IN-SITU GASIFICATION 

U-GAS PROCESS 

WESTINGHOUSE GASIFICATION PROCESS 


Integration of stripping of fines slurry in a coking and 
gasification process (Patent), 6:6854 

Lignite-to-methanol: an engineering evaluation of Winkler 
gasification and ICI methanol synthesis route. Final report, 
6:6845 (EPRI-AP—1592) 


Alkali-catalyzed carbon gasification. I. Nature of the catalytic 
sites, 6:6864 

Alkali-catalyzed carbon gasification. II. Kinetics and 
mechanism, 6:6865 

Commercialization 

Assessment of the labor impacts of coal gasification systems: 
Project No. 61027. Final report (Considers a 250 billion 
Btu/day coal gasification plant, in each of 17 counties with 
sufficient coal, in terms of available labor and in-migration 
necessary), 6:6842 (DOE/IR/10109—T1) 


Use of coal injection and oxygen in a blast furnace to produce 
fuel gas. Final report, November 26, 1980, 6:6850 (IDO— 
10089) 

Feasibility Studies 

Use of coal injection and oxygen in a blast furnace to produce 
fuel gas. Final report, November 26, 1980, 6:6850 (IDO— 
10089) 

Gas Analysis 
On-line gas chromatograph system for synfuels plants, 6:6824 
(ANL—80-62) 
Government Policies 
DOE coal conversion program overview, 6:7835 
Health Hazards 

Effects of coal combustion and gasification upon lung structure 
and function. Quarterly progress report, 6:6915 
(DOE/MC/11284—T6) 

Mathematical Models 

Computer modeling of coal gasification reactors. Year 4. 
Annual report, October 1978-September 1979, 6:6846 (FE— 
1770-66) 

Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 

Meetings 
Oil shale, tar sands, and related materials, 6:6965 
Pilot Plants 

On-line gas chromatograph system for synfuels plants, 6:6824 

(ANL—80-62) 
Pressure Vessels 

Fossil Energy Program. Progress report for October 1980, 

6:6814 (ORNL/TM—7610) 
Process Development Units 

Operating experience ‘vith PDU of entrained flow type for 
generating LBTU gas for power application, 6:6829 (ANL— 
80-62) 

Research Programs 
DOE coal conversion program overview, 6:7835 
Technology Assessment 

Fossil Energy Program. Quarterly progress report for period 

ending September 30, 1980, 6:6813 (ORNL—5702) 


COAL GASIFICATION PLANTS 


Fluidized bed gasifier with integrated pretreating facilities 
(Patent; for caking coal), 6:6862 


Assessment of the labor impacts of coal gasification systems: 
Project No. 61027. Final report (Considers a 250 billion 
Btu/day coal gasification plant, in each of 17 counties with 
sufficient coal, in terms of available labor and in-migration 
necessary), 6:6842 (DOE/IR/10109—T1) 

Control Systems 

Measurement problems and their relationship to the 
controllability of complex coal conversion plants, 6:6833 
(ANL—80-62) 

Operating problems experienced or anticipated on large scale 
gasification plants, 6:6819 (ANL—80-62) 

Proceedings of the 1980 symposium on instrumentation and 
control for fossil energy processes, 6:6815 (ANL—80-62) 





Design 


Catalytic coal gasification for SNG manufacture, 6:6858 
Lignite-to-methanol: an engineering evaluation of Winkler 
gasification and ICI methanol synthesis route. Final report, 
6:6845 (EPRI-AP—1592) 
U-GaS process, 6:6859 
Economic Analysis 
Economic comparison of molten carbonate fuel cells and gas 
turbines in coal gasification-based power plants. Final report, 
6:7692 (EPRI-AP—1543) 
Economics 
Lignite-to-methanol: an engineering evaluation of Winkler 
gasification and ICI methanol synthesis route. Final report, 
6:6845 (EPRI-AP—1592) 
Environmental Effects 
Sampling and monitoring technology: a new engineering 
discipline (Sampling, monitoring and control), 6:6890 
(ANL—80-62) : 
Environmental Impacts 
Environmental Protection Agency's regulatory program 
relating to synthetic fuels, 6:6889 (ANL—80-62) 
Failure Mode Analysis 
Matrials technology for coal-conversion processes. Progress 
report, April-June 1980, 6:7978 (ANL—80-93) 
Fuel Feeding Systems 
Coal feedrate meter for slurry or pneumatic conveyor coal 
utilization plant feedline service, 6:6836 (ANL—80-62) 
Distributed microcomputer control of a coal gasifier feed 
system, 6:6821 (ANL—80-62) 
Manpower 
Assessment of the labor impacts of coal gasification systems: 
Project No. 61027. Final report (Considers a 250 billion 
Btu/day coal gasification plant, in each of 17 counties with 
sufficient coal, in terms of available labor and in-migration 
necessary), 6:6842 (DOE/IR/10109—T1) 
Measuring Instruments 
Measurement problems and their relationship to the 
controllability of complex coal conversion plants, 6:6833 
(ANL—80-62) 
Overview of the DOE coal conversion program: challenge for 
the 80's, 6:6816 (ANL—80-62) 
Proceedings of the 1980 symposium on instrumentation and 
control for fossil energy processes, 6:6815 (ANL—80-62) 
Process Control 
Overview of the DOE coal conversion program: challenge for 
the 80's, 6:6816 (ANL—80-62) 
Radiometric Gages 
Upgrading of nuclear instrumentation on 42 inch gasifier: an 
evaluation report, 6:6843 (DOE/MC/08218—T1) 
Refractories 
Properties of refractories after exposure to high pressure gases: 
I--survey of commercial products, 6:6868 
Temperature Measurement 
Integrated radiometric system for gasifier temperature 
measurements. Part 3, 6:6826 (ANL—80-62) 
Values 
Fluid bed solids heater. Final technical report, 6:6844 
(DOE/METC/10499—27) 
Valves 
Control valves for erosive service, 6:6822 (ANL—80-62) 
Waste Water 
Continuous monitoring for specific pollutants in coal 
gasification wastewaters (Over 200 organic compounds 
listed), 6:6884 (ANL—80-62) 
COAL INDUSTRY 
Energy Models 
National Coal Board model of the U.K. energy economy, 
6:6914 
Financial Data 
Performance profiles of major energy producers, 1978, 6:7800 
(DOE/EIA—0206(78)) 
COAL LIQUEFACTION 
See also FLASH HYDROPYROLYSIS PROCESS 
H-COAL PROCESS 
SRC-II PROCESS 
ZINC HALIDE PROCESS 
Coal liquefaction process and apparatus therefor (Patent), 
6:6856 
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Integration of stripping of fines slurry in a coking and 
gasification process (Patent), 6:6854 
Catalysts 
Fluid cracking process and the method for separating a 
suspension discharged from a riser cracking zone (Patent), 
6:6857 
Chemical Reaction Kinetics 
Control of short-contact-time coal liquefaction, 6:6827 (ANL— 
80-62) 
Chemical Reactions 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
Demonstration Programs 
Bottoms recycle studies in the EDS process development, 
6:6866 
Government Policies 
DOE coal conversion program overview, 6:7835 
Meetings 
Oil shale, tar sands, and related materials, 6:6965 
Mutagenesis 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Pressure Vessels 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
Research Programs 
DOE coal conversion program overview, 6:7835 
Technology Assessment 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—S5702) 
COAL LIQUEFACTION PLANTS 
Control Systems 
Measurement problems and their relationship to the 
controllability of complex coal conversion plants, 6:6833 
(ANL—80-62) 
Proceedings of the 1980 symposium on instrumentation and 
control for fossil energy processes, 6:6815 (ANL—80-62) 
Corrosion 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 


Zinc chloride process for the hydrocracking of coal, 6:6860 
Design 
Economic and market potential for SRC-II products, 6:6861 
Engineering 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Environmental Effects 
Sampling and monitoring technology: a new engineering 
discipline (Sampling, monitoring and control), 6:6890 
(ANL—80-62) 
Environmental Impacts 
Environmental Protection Agency's regulatory program 
relating to synthetic fuels, 6:6889 (ANL—80-62) 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Equipment 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Industrial Medicine 
Potential instrumentation needs in the occupational area in coal 
conversion plants, 6:6831 (ANL—890-62) 
Manpower 
Solid fuels industry and Sasol (For 20 plants), 6:6817 (ANL— 
80-62) 
Materials 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
Measuring Instruments 
Measurement problems and their relationship to the 
controllability of complex coal conversion plants, 6:6833 
(ANL—80-62) 
Overview of the DOE coal conversion program: challenge for 
the 80's, 6:6816 (ANL—80-62) 
Proceedings of the 1980 symposium on instrumentation and 
control for fossil energy processes, 6:6815 (ANL—80-62) 
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Oil Spills 
Remedial measures plan for a spill of solvent refined coal 
liquid at the SRC pilot plant, Ft. Lewis, Washington. Final 
Report, 6:6892 (DOE/ET/10104—T10) 


Solid fuels industry and Sasol (For 20 plants), 6:6817 (ANL— 

80-62) 

Process Control 
Overview of the DOE coal conversion program: challenge for 
the 80's, 6:6816 (ANL—80-62) 
Research Programs 

Potential instrumentation needs in the occupational area in coal 

conversion plants, 6:6831 (ANL—80-62) 
System Failure Analysis 

Role of metallography in failure analyses in coal conversion 

systems, 6:6870 
Values 

Fluid bed solids heater. Final technical report, 6:6844 

(DOE/METC/10499—27) 
Valves 

Control valves for erosive service, 6:6822 (ANL—80-62) 

High pressure slurry letdown valve designs for Exxon Coal 
Liquefaction Pilot Plant, 6:6820 (ANL—80-62) 

Matrials technology for coal-conversion processes. Progress 
report, April-June 1980, 6:7978 (ANL—80-93) 

Pressure reduction by gradual friction loss: the spiral-flow 
letdown valve, 6:6828 (ANL—80-62) 

COAL LIQUIDS 
Chemical Composition 
Chemistry of shale oil and its refined products, 6:6976 
Chemical Reactions 

Reducing viscosity of coal-liquefaction products with 

additives, 6:6877 
Combustion 

Operation and maintenance of DOE/PETC 700 H.P. 
Combustion Test Facility 100-20 H.P. firetube boiler test 
facility Contract No. De-AC02-78ET13011. Quarterly 
activity report, Jun 30, 1980-Sep 29, 1980: third quarter, 
6:6912 (DOE/ET/13011—12) 

Deashing 

Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 

Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 

Solvent refined coal (SRC) process: operation of solvent 
refined coal pilot plant, Wilsonville, Alabama. Quarterly 
technical progress report, July-September 1979, 6:6847 
(FE—2270-68) 

Extraction Chromatography 
Ion pair liquid chromatography of coal-derived light oils, 
6:6875 

Hydrocracking 

Economic and market potential for SRC-II products, 6:6861 
Liquid Column Chromatography 

Polar constituents of coal-gasification oil samples, 6:6876 
Market 

Economic and market potential for SRC-II products, 6:6861 
Materials 

Fossil Energy Program. Progress report for October 1980, 

6:6814 (ORNL/TM—7610) 
Meetings 
Oil shale, tar sands, and related materials, 6:6965 
Physical Properties 

Chemistry of shale oil and its refined products, 6:6976 

Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—S5702) 

Quantitative Chemical Analysis 
Ion pair liquid chromatography of coal-derived light oils, 
6:6875 
Refining 
Economic and market potential for SRC-II products, 6:6861 
Rheology 

Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 

Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 


Viscosity 
Reducing viscosity of coal-liquefaction products with 
additives, 6:6877 
COAL MINING 
See also SURFACE MINING 
UNDERGROUND MINING 


Western Coal Survey: a survey of coal mining capacity in the 
west, 6:6913 (DOE/RA—0045/1) 
Health Hazards 
Health effects of coal technologies: research needs, 6:8274 
(DOE/HHS/EPA—05) 
Production 
Western Coal Survey: a survey of coal mining capacity in the 
west, 6:6913 (DOE/RA—0045/1) 
COAL PREPARATION 
Cyclone 
Inlet line deflector and equalizer means for a classifying 
cyclone used for washing and method of washing using 
deflectors and equalizers (Patent), 6:6905 
Health Hazards 
Health effects of coal technologies: research needs, 6:8274 
(DOE/HHS/EPA—05) 


Separators 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
COAL PREPARATION PLANTS 
Automation 
Application of data from an automated reflectance microscope 
to the enhancement of product quality in coal beneficiation 
processes, 6:6901 (ANL—80-62) 
Coal preparation plant automation: worldwide state-of-the-art 
and future directions, 6:6899 (ANL—80-62) 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
On-line characterization of coal slurries, 6:6900 (ANL—80-62) 
Control Systems 
Proceedings of the 1980 symposium on instrumentation and 
control for fossil energy processes, 6:6815 (ANL—80-62) 
Information Systems 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—S5702) 
Mathematical Models 
System analysis of mineral coal preparation as the basis for a 
mathematical model, 6:6907 (ORNL-tr—4678) 
Measuring Instruments 
On-line characterization of coal slurries, 6:6900 (ANL—80-62) 
Proceedings of the 1980 symposium on instrumentation and 
control for fossil energy processes, 6:6815 (ANL—80-62) 
On-Line Measurement Systems 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
On-stream determination of ash and moisture content in West 
German coal preparation plants, 6:6902 (ANL—80-62) 
Process Control 
On-stream determination of ash and moisture content in West 
German coal preparation plants, 6:6902 (ANL—80-62) 
Systems Analysis 
System analysis of mineral coal preparation as the basis for a 
mathematical model, 6:6907 (ORNL-tr—4678) 
COAL TAR 
Materials Handling 
Operating problems experienced or anticipated on large scale 
gasification plants, 6:6819 (ANL—80-62) 
Yields 
Determination of the effect of particle size on rate of tar 
release from coal under rapid heating conditions, 6:6832 
(ANL—80-62) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 





COAL-FIRED MHD GENERATORS 
Ashes 

Two-wavelength laser transmissometer for measurements of 
the mean size and concentration of coal ash droplets in 
combustion flows, 6:8113 

Electrodes 

Electrode materials for coal-fired MHD generators. Final 

report, October 1980 , 6:7855 (EPRI-AP—1562) 
Materials Testing 

Electrode materials for coal-fired MHD generators. Final 
report, October 1980 , 6:7855 (EPRI-AP—1562) 

Materials research for the clean utilization of coal. Quarterly 
progress report, October-December 1979 (1400°C to 
1600°C), 6:7856 (FE—6010-22) 

Materials research for the clean utilization of coal. Quarterly 
progress report, July-September 1979, 6:7963 (FE—6010-21) 

COBALT 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 

Atom-Atom Collisions 

Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 

Catalytic Effects 

Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases. Annual 
technical progress report, September 19, 1979-September 18, 
1980, 6:7093 (DOE/ET/14809—4) 

Electron-Atom Collisions 

Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 

Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 
Leaching 
Resistance of high-level waste materials to dissolution in 
aqueous media, 6:7029 
Oscillator Strengths 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Photon-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
COBALT 60 
Biological Radiation Effects 
Kinetics of inhaled **Mn and Co after an accidental human 
exposure, 6:8214 (CONF-791002—) 
Environmental 
Areal distribution of Co, '7Cs, and ®Sr in streambed 
gravels of White Oak Creek Watershed, Oak Ridge, 
Tennessee, 6:8181 (ORNL/TM—7318) 
Radioactivity 
Natural background radiation and '*’Cs inventories in southern 
Nevada. Preliminary report on fallout, December 1980, 
6:8125 (DOE/EML—386) 
COBALT BASE ALLOYS 
Sorptive Properties 
Hydrogen and deuterium sorption by selected rare earth 
intermetallic compounds at pressures up to 1500 atm, 6:8021 
Sulfidation 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
COBALT COMPLEXES 
Chemical Preparation 
Fabrication and testing of TAA bonded carbon electrodes. 
Final report, March 1978 - May 1979, 6:7857 
(DOE/ET/11303—T8) 
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COGENERATION 
Demonstration Programs 
Demonstration programs of wood fired equipment for space 
heat and cogeneration in Prince Edward I, 6:7137 (CONF- 
7908 116—(Vol.1)) 
Industrial cogeneration design and demonstration program, 
6:7926 
Economic Analysis 
Optimization of electric and thermal cogeneration in an 
integrated community energy system, 6:7937 
Health Hazards 
Health effects of coal technologies: research needs, 6:8274 
(DOE/HHS/EPA—05) 
COKE 
Gasification 
Alkali-catalyzed carbon gasification. I. Nature of the catalytic 
sites, 6:6864 
Production 
Method of continuously producing coke (Patent), 6:6935 
COLD STORAGE 
Experimental study of coolness storage using sodium sulfate 
decahydrate, 6:7598 
COLIFORMS 
Inactivation 
Combined effects of disinfectants on bacteria and viruses, 
6:8293 
COLLISIONAL PLASMA 
Ton-Ion Collisions 
Stability of colliding ion beams, 6:8474 (PPPL—1724) 
COLORADO 
Coal Mining 
Western Coal Survey: a survey of coal mining capacity in the 
west, 6:6913 (DOE/RA—0045/1) 
Surveys 
National uranium resource evaluation. Raton Quadrangle New 
Mexico and Colorado. Final report, 6:6991 (GJQ—005(80)) 
Uranium Deposits 
Survey of lands held for uranium exploration, development, 
and production in fourteen western states in the six-month 
period ending June 30, 1980, 6:6984 (GJBX—8(81)) 
COLUMBIA RIVER BASIN 
Water Resources 
Pacific Northwest River Basins Commission annual report, 
6:7811 
COLUMBIUM 
See NIOBIUM 
COMBINED COLLECTORS 
Design 


Design of a 20-kWp photovoltaic concentrator experiment at 
Fauquier High School, Warrenton, Virginia, 6:7192 
(DOE/DP/00789—T 10) 

Gallium arsenide photovoltaic dense array for concentrator 
applications. Final report, 6:7154 (SAND—78-7056) 

1 Lens 


Unique new Fresnel lens solar concentrator, 6:7569 
Gallium Arsenide Solar Cells 
Gallium arsenide photovoltaic dense array for concentrator 
applications. Final report, 6:7154 (SAND—78-7056) 
Performance 
Design of a 20-kWp photovoltaic concentrator experiment at 
Fauquier High School, Warrenton, Virginia, 6:7192 
(DOE/DP/00789—T 10) 
COMBINED-CYCLE POWER PLANTS 
Bottoming Cycles 
Task report No. 3. Systems analysis of organic Rankine 
bottoming cycles (Fuel cell power plant), 6:7860 (PSI-TR— 
245) 
Certification 
Southern California Edison Company's Notice of Intention to 
seek certification for a combined-cycle generating station. 
Final report, 6:7845 
Control Systems 
First-principle dynamic modeling and automatic control of an 
MHD-steam coupled power plant, 6:7853 (ANL—80-62) 
Processing requirement for data reduction and control of first 
generation commercial MHD/steam power plants (With 
rapid response time), 6:7854 (ANL—80-62) 
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Data Acquisition Systems 
Processing requirement for data reduction and control of first 
generation commercial MHD/steam power plants (With 
rapid response time), 6:7854 (ANL—80-62) 


PFB coal fired combined cycle development program: 
commercial plant economic analysis (Task 1.6), 6:7694 (FE— 
2357-31) 

Economic Analysis 

Economic comparison of molten carbonate fuel cells and gas 
turbines in coal gasification-based power plants. Final report, 
6:7692 (EPRI-AP—1543) 

PFB coal fired combined cycle development program: 
commercial plant economic analysis (Task 1.6), 6:7694 (FE— 
2357-31) 

MHD Generators 

Instrument and transducer requirements for commercial, first 

generation MHD/steam power plants, 6:7852 (ANL—80-62) 
Steam Turbines 

Instrument and transducer requirements for commercial, first 

generation MHD/steam power plants, 6:7852 (ANL—80-62) 
Systems Analysis 

Task report No. 3. Systems analysis of organic Rankine 

bottoming cycles (Fuel cell power plant), 6:7860 (PSI-TR— 


See also FLUIDIZED-BED COMBUSTION 
Bifurcation phenomena in burner-stabilized premixed flames, 
6:8046 
Research 
Fundamental combustion and diagnostics research at Sandia, 
6:8045 (SAND—80-8246) 
Test Facilities 
Operation and maintenance of DOE/PETC 700 H.P. 
Combustion Test Facility 100-20 H.P. firetube boiler test 
facility Contract No. De-AC02-78ET 13011. Quarterly 
activity report, Jun 30, 1980-Sep 29, 1980: third quarter, 
6:6912 (DOE/ET/13011—12) 
COMBUSTION KINETICS 
Calculation of the burning rates of interacting fuel droplets, 
6:8047 
COMBUSTION PRODUCTS 
Purification 
Alkali metal vapor removal from pressurized fluidized-bed 
combustor flue gas. Annual report, October 1979-September 
1980, 6:6911 (ANL/CEN/FE—80-16) 
COMBUSTORS 
Performance 
Gas turbine combustor performance on synthetic fuels. Final 
report, 6:7693 (EPRI-AP—1623(Vol.1)) 
COMMERCIAL BUILDINGS 
See also HOTELS 
Daylighting 
Daylighting and passive solar buildings, 6:7246 (CONF- 
790118—) 
Solar Air Conditioning 
Solar heating, cooling, and domestic hot water system installed 
at Kaw Valley State Bank and Trust Company, Topeka, 
Kansas. Final report, 6:7400 (DOE/NASA/CR—161595) 
Solar Space Heating 
Fan-assisted vertical wall hybrid solar collector system, 6:7438 
Solar heating, cooling, and domestic hot water system installed 
at Kaw Valley State Bank and Trust Company, Topeka, 
Kansas. Final report, 6:7400 (DOE/NASA/CR—161595) 
Solar Water Heating 
Solar heating, cooling, and domestic hot water system installed 
at Kaw Valley State Bank and Trust Company, Topeka, 
Kansas. Final report, 6:7400 (DOE/NASA/CR—161595) 
COMMERCIAL SECTOR 
Energy Demand 
Sensitivity analysis of regional energy demand using linked 
macroecometric and micro-simulation models, 6:7821 
COMMODITIES 


Transportation fuel requirements in the food and fiber system, 
6:7927 


COMMUNITIES 
See also PLANNED COMMUNITIES 
ICES 
Optimization of an autonomous energy system for an agro- 
pastoral village, 6:7938 
COMPATIBILITY (IMMUNOLOGICAL) 
See IMMUNITY 
COMPOUND PARABOLIC CONCENTRATORS 
See also PARABOLIC REFLECTORS 
Evacuated Collectors 
Development of a 3x CPC with evacuated receiver, 6:7564 
Man 
Industrial solar energy activity in Monaco, 6:7516 
Performance 
Development of a 3x CPC with evacuated receiver, 6:7564 
Prediction of long-term performance of closed-loop 
concentrating solar collector systems, 6:7440 
Uses 
Applications of CPC’s in solar energy-an overview, 6:7571 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 
Aquifers 
Characterize and explore potential sites and prepare research 
and development plan (site investigation study). Final draft. 
Task 2. Milestone report, 6:7782 (DOE/ET/29232— 
T1(Vol.3)) 
Economic Analysis 
Compressed air energy storage: preliminary design and site 
development program in an aquifer. Final draft, Task 1: 
establish facility design criteria and utility benefits, 6:7783 
(DOE/ET/29232—T2) 
Site Selection 

Characterize and explore potential sites and prepare research 
and development plan (site investigation study). Final draft. 
Task 2. Milestone report, 6:7782 (DOE/ET/29232— 
T1(Vol.3)) 

COMPRESSED AIR ENERGY STORAGE EQUIPMENT 
Design 

Compressed air energy storage: preliminary design and site 
development program in an aquifer. Final draft, Task 1: 
establish facility design criteria and utility benefits, 6:7783 
(DOE/ET/29232—T2) 

Specifications 

Compressed air energy storage: preliminary design and site 
development program in an aquifer. Final draft, Task 1: 
establish facility design criteria and utility benefits, 6:7783 
(DOE/ET/29232—T2) 

COMPRESSED AIR STORAGE POWER PLANTS 
Design 

Compressed air energy storage: preliminary design and site 
development program in an aquifer. Final draft, Task 1: 
establish facility design criteria and utility benefits, 6:7783 
(DOE/ET/29232—T2) 

Site Selection 

Compressed air energy storage: preliminary design and site 
development program in an aquifer. Final draft, Task 2: 
Volume 2 of 3. Characterize and explore potential sites and 
prepare research and development plan, 6:7781 
(DOE/ET/29232—T1(Vol.2)) 

Compressed air energy storage: preliminary design and site 
development program in an aquifer. Final draft, Task 1: 
establish facility design criteria and utility benefits, 6:7783 
(DOE/ET/29232—T2) 

Specifications 

Compressed air energy storage: preliminary design and site 
development program in an aquifer. Final draft, Task 1: 
establish facility design criteria and utility benefits, 6:7783 
(DOE/ET/29232—T2) 

COMPUTER CODES 

Software overview manual (In assembly language for PDP-11), 

6:8519 (UCID—18872(Vol.1)) 
A Codes 

ASNLIB user's guide (In assembly language for PDP-11), 

6:8520 (UCID—18872(Vol.2)) 





COMPUTER CODES 
C Codes 


C Codes 

Human factors analysis and design methods for nuclear waste 
retrieval systems. Volume III. User's guide for the 
computerized event-tree analysis technique (CETAT 
computer program), 6:7024 (UCRL—15297(Vol.3)) 

Use of a computer routine to assess human thermal comfort for 
passive-hybrid building designs, 6:7229 (CONF-790118—) 

User’s manual for covariance and hypothesis testing program, 
6:7619 (DOE/ET/28354—1/2) 

F Codes 

FILLIB user's guide (In assembly language for PDP-11), 
6:8524 (UCID—18872(Vol.6)) 

Users manual for the FORSS sensitivity and uncertainty 
analysis code system, 6:7742 (ORNL—5316) 

G Codes 

System software for the NMFECC CRAY-1 version of 
GIFTS 4B (In CFT-FORTRAN), 6:8510 (ORNL/TM— 
7369) 

Indexes 

Computer software summaries. Numbers | through 423, 6:8506 

(ANL—8040(Suppl.1-5)) 
L Codes 

User’s manual for covariance and hypothesis testing program, 
6:7619 (DOE/ET/28354—1/2) 

Water-lithium bromide double-effect absorption cooling 
analysis, 6:7402 (DOE/SF/10540—T1) 

Libraries 

Computer software summaries. Numbers 1 through 423, 6:8506 

(ANL—8040(Suppl.1-5)) 
M Codes 

MT3D: a 3 dimensional magnetotelluric modeling program 
(user’s guide and documentation for Rev. 1), 6:7626 
(DOE/ID/12079—20) 

Program MASTERCALC: an interactive computer program 
for radioanalytical computations. Description and operating 
instructions, 6:8006 (LA—8571-MS) 

P Codes 

User manual for PDP (Passive Design Program), 6:7333 

(CONF-790118—) 
Q Codes 

QMSLIB user's guide (In assembly language for PDP-11), 

6:8523 (UCID—18872(Vol.5)) 
S Codes 

SADI user’s guide (In assembly language for PDP-11), 6:8521 
(UCID— 18872(Vol.3)) 

SOLAR-5S: an interactive computer-aided passive solar building 
design system, 6:7228 (CONF-790118—) 

User information manual. SUBSID: a nonlinear, two 
dimensional finite element program for static evaluation of 
mining subsidence, 6:6958 (LBL—11356) 

T Codes 

Computer automation of continuous-flow analyzers for trace 
constituents in water. Volume 4. Description of program 
segments. Part 9. TAA03, 6:8096 (UCRL— 
52532(Vol.4)(Pt.9)) 

Computer automation of continuous-flow analyzers for trace 
constituents in water. Volume 4. Description of program 
segments. Part 7. TAAO1, 6:8095 (UCRL— 
52532(Vol.4)(Pt.7)) 

U Codes 

UTLLIB user's guide (In assembly language for PDP-11), 

6:8522 (UCID—18872(Vol.4)) 
Validation 

Field validation of the DEROB/PASOLE system, 6:7231 

(CONF-790118—) 
W Codes 

WELLOG: computer software system for analyzing and 
plotting well log data (a user's guide to WELLOG.REV?2), 
6:7621 (DOE/ID/12079—17) 

COMPUTER GRAPHICS 
Computer Codes 

System software for the NMFECC CRAY-1 version of 

GIFTS 4B, 6:8510 (ORNL/TM—7369) 
Manuals 

Computerized art plotting system. II. Two-dimensional graphs, 

6:8513 (SAND—80-8038) 
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COMPUTER NETWORKS 
Simulation 
Craynet simulation, 6:8514 (UCRL—52999) 
COMPUTERIZED CONTROL SYSTEMS 


Design 
Application of optimal control system to a supercritical 
thermal power plant, 6:7699 
Performance 
Application of optimal control system to a supercritical 
thermal power plant, 6:7699 
COMPUTERIZED SIMULATION 
Correlations 
Rank correlation plots for use with correlated input variables 
in simulation studies, 6:8511 (SAND—80-1903) 
CONCENTRATING COLLECTORS 


See also FIXED MIRROR COLLECTORS 
SLAT TYPE COLLECTORS 
V TROUGH COLLECTORS 


Functions 
Optical analysis and optimization of line focus solar collectors, 
6:7566 
Calculations 
Midtemperature Solar Systems Test Facility Program for 
predicting thermal performance of line-focusing, 
concentrating solar collectors, 6:7504 (SAND—80-1964) 
Economic Analysis 
Economic analysis of a point focusing concentrating collector 
system, 6:7557 
Mathematical Models 
Analysis and two years of testing of the vee-trough 
concentrator/evacuated tube solar collector, 6:7553 
Evaluation of linear concentrating collectors, 6:7554 


Determining the optical quality of focusing collectors without 
laser ray tracing, 6:7511 
Performance 
Evaluation of linear concentrating collectors, 6:7554 
Nonevacuated high temperature linear fresnel lens and second 
stage CPC type collector with large tolerance for tracking 
errors, 6:7563 
Performance Testing 
Analysis and two years of testing of the vee-trough 
concentrator/evacuated tube solar collector, 6:7553 
Application of ASHRAE Standard 93-77 for testing 
concentrating collectors for the purpose of predicitng all day 
performance, 6:7560 
Midtemperature Solar Systems Test Facility Program for 
predicting thermal performance of line-focusing, 
concentrating solar collectors, 6:7504 (SAND—80-1964) 
CONCENTRATOR SOLAR CELLS 
Fabrication 
Gallium arsenide photovoltaic dense array for concentrator 
applications. Final report, 6:7154 (SAND—78-7056) 
Fresnel Lens 
Hybrid silicone-glass Fresnel lens as concentrator for 
photovoltaic applications, 6:7570 
Parabolic Reflectors 
Parabolic trough collector with thermal or photovoltaic 
receiver, 6:7568 
Performance Testing 
Gallium arsenide photovoltaic dense array for concentrator 
applications. Final report, 6:7154 (SAND—78-7056) 
Solar Concentrators 
Stationary prism concentrator for solar cells, 6:7575 
CONCRETES 
Bulk Density 
Comparative waste forms study, 6:7019 (PNL—3516) 
Comparative Evaluations 
Comparative waste forms study, 6:7019 (PNL—3516) 
Compressibility 
Alternative waste forms: a comparative study, 6:7037 
Impact Tests 
Comparative waste forms study, 6:7019 (PNL—3516) 
Leaching 
Alternative waste forms: a comparative study, 6:7037 
Comparative waste forms study, 6:7019 (PNL—3516) 
Microstructure 
Comparative waste forms study, 6:7019 (PNL—3516) 
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Phase Studies 
Alternative waste forms: a comparative study, 6:7037 
Comparative waste forms study, 6:7019 (PNL—3516) 


Comparative waste forms study, 6:7019 (PNL—3516) 
Volatility 
Alternative waste forms: a comparative study, 6:7037 
Comparative waste forms study, 6:7019 (PNL—3516) 
CONDENSATION (VAPOR) 
See VAPOR CONDENSATION 
CONNECTIVE TISSUE CELLS 
See also BONE MARROW CELLS 
Radiosensitivity 
Pulmonary connective tissue modifications induced in the rat 
by inhalation of #*°PuO, aerosol, 6:8221 (CONF-791002—) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONTAINERS 


See also CASKS 
PRESSURE VESSELS 
TANKS 


Design 
Waste isolation performance assessment: a status report, 6:7050 
CONTAINMENT SYSTEMS 
Failures 
Primary containment leakage integrity: availability and review 
of failure experience, 6:7766 
Performance 
Nuclear reactor dry containment analysis, 6:7780 
CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTINENTAL SHELF 
Leasing 
Outer Continental Shelf oil and gas activities in the Gulf of 
Alaska (including Lower Cook Inlt) and their onshore 
impacts: a summary report, September 1980, 6:7833 (USGS- 
OFR—80-1028) 
CONTRACTS 
Economic Analysis 
Guide for technical evaluation of contractor cost proposals, 
6:8504 (DOE/PR—0039) 
CONTROL ROOMS 
Design 
Survey of control-room design practices with respect to human 
factors engineering, 6:7755 
CONTROL SYSTEMS 
(For automated processes including feedback.) 


See also COMPUTERIZED CONTROL SYSTEMS 
ON-LINE CONTROL SYSTEMS 


Algorithms 
Control algorithm investigations, 6:7676 (SAND—80-0984) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVEYORS 
Design 
Design, fabrication and testing of a low headroom conveyor 
transfer chute. Final technical report, 6:6896 
(DOE/ET/14256—1) 
Performance Testing 
Design, fabrication and testing of a low headroom conveyor 
transfer chute. Final technical report, 6:6896 
(DOE/ET/14256—1) 
COOK INLET 
See GULF OF ALASKA 
COOLANTS 
(See also specific coolant materials.) 
Chemical Composition 
Determination of residual oxidants in chlorinated seawater 
with voltametric membrane electrodes, 6:8149 
Chlorination 
Review and update of possible alternatives to chlorination for 
controlling biofouling in cooling water systems of steam 
electric generating stations, 6:8161 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 


COOLING SYSTEMS 


See also PASSIVE SOLAR COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
SOLAR COOLING SYSTEMS 


Biological Fouling 
Oxidation and destruction of microbial films, 6:8283 
Computer Codes 
Water-lithium bromide double-effect absorption cooling 
analysis, 6:7402 (DOE/SF/10540—T1) 


Design 
Cooling and heat pump systems and methods (Patent), 6:7884 
Performance 
Water-lithium bromide double-effect absorption cooling 
analysis, 6:7402 (DOE/SF/10540—T1) 
Radiative Cooling 
Operational night-sky cooling, 6:7319 (CONF-790118—) 
Scale Control 
Prediction and control of scale in highly concentrated 
circulating cooling waters, 6:7690 (ANL—80-62) 


Prediction and control of scale in highly concentrated 

circulating cooling waters, 6:7690 (ANL—80-62) 
COOLING TOWERS 
Pathogens 

Control of Legionella pneumophila, pathogenic free-living 

amoebae and pathogenic fungi in cooling waters, 6:8246 
COPPER 
Atom-Atom Collisions 

Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 

Charged-Particle Transport 

Measurement of higher-order corrections to stopping power 

for relativistic Ne, Ar, and Fe beams, 6:8452 
Dissolution ; 

Simple, low-cost method for the dissolution of metal and 
mineral samples in plastic pressure vessels, 6:8000 (BM-RI— 
8480) 

Electron-Atom Collisions 

Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 

Ion-Atom Collisions 

Radiative electron capture by Cl ions incident on C and Cu 

foils, 6:8367 
Oscillator Strengths 

Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 

Photon-Atom Collisions 

Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 

X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 

COPPER 63 TARGET 
Lithium 7 Reactions 
Multiple band structures in *Ge, 6:8424 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
Grain Size 

Morphology and grain size of NbsSn filaments in in situ 

prepared multifilamentary NbsSn-Cu composite wire, 6:7973 
COPPER BASE ALLOYS 
Corrosion 

Effect of mechanical cleaning on seawater corrosion of 
candidate OTEC heat exchanger materials. Part 1. Tests 
with M.A.N. brushes, 6:7211 (ANL/OTEC-BCM—013) 

Study of the effects of interleakage of ammonia and seawater 
on corrosion and scaling of candidate materials for OTEC 





heat exchngers. Final report, 6:7210 (ANL/OTEC-BCM— 
012) 


Study of the effects of interleakage of ammonia and seawater 
on corrosion and scaling of candidate materials for OTEC 
heat exchngers. Final report, 6:7210 (ANL/OTEC-BCM— 
012) 

Surface 

Effect of mechanical cleaning on seawater corrosion of 
candidate OTEC heat exchanger materials. Part 1. Tests 
with M.A.N. brushes, 6:7211 (ANL/OTEC-BCM—013) 

COPPER COMPLEXES 
Luminescence 


High pressure luminescence studies of metalloporphyrins in 
polymeric media, 6:7981 
COPPER COMPOUNDS 
Antiferromagnetism 
Nuclear spin relaxation in a spin-1/2 antiferromagnetic 
Heisenberg chain at high fields, 6:7982 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See AGRICULTURAL WASTES 
CORNEA 
Biological Radiation Effects 
Theoretical and observational analysis of individual ionizing 
particle effects in biological tissue, 6:8238 (LBL—11147) 
CORRELATIONS 
Scai 
Rank correlation plots for use with correlated input variables 
in simulation studies, 6:8511 (SAND—80-1903) 
COSMIC GAMMA RAYS 
See COSMIC PHOTONS 
COSMIC NUCLEI 
Isotope Ratio 
A cosmic-ray age based on the abundance of '°Be, 6:8334 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC PHOTONS 
Gamma Detection 
Gamma-ray lines and continuum radiation from the galactic 
center direction, 6:8337 
COSMIC RADIATION 
See also PRIMARY COSMIC RADIATION 
Biological Radiation Effects 
Ionizing radiation risks to satellite power systems (SPS) 
workers, 6:8237 (LBL—9866) 
COSMIC X RAYS 
See COSMIC PHOTONS 
COSMIC X-RAY SOURCES 
Hard X Radiation 
Probable 1970 hard X-ray outburst by 4U0041 + 32, 6:8341 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUPLED CHANNEL THEORY 
Kernels 
Reciprocity relation for multichannel coupling kernels, 6:8448 
COVERINGS 
Optical Properties 
Cylindrical glass tubes for flat plate collector covers, 6:7531 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 


See CRUSTACEANS 
CRATERS 
Size 
Summary report of results of LLL cratering calculations for 
the Qattara project, 6:8099 (UCID— 18531) 
C-REACTIVE PROTEIN 
See IMMUNITY 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICALITY 
Test Facilities 
Technical specifications for the Pajarito Site Critical 
Experiments Facility, 6:8055 (LA—6016-SOP(Rev.1)) 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
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CROPS 
Cultivation Techniques 
Situation 78: TVA Fertilizer Conference. Bulletin Y-131, 
6:7904 (CONF-7808129—) 
Fertilizers 
Situation 78: TVA Fertilizer Conference. Bulletin Y-131, 
6:7904 (CONF-7808129—) 
Solar 
Design development and performance of multi-rack natural 
convection dryer, 6:7420 
Development and evaluation of a multiple use solar energy 
system for agriculture, 6:7417 
Multi-use solar collector for farms: jack-of-all-trades or master 
of one, 6:7369 (CONF-7908 1 16—(Vol.1)) 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
Mortality 
Multifactorial chlorine, AT and exposure duration studies of 
spring power plant operations on three estuarine 
invertebrates, 6:8286 


Respiration 
Effects of chlorinated seawater on the blue crab, Callinectes 
sapidus, 6:8288 
CRYSTAL MODELS 
(For theories only.) 
Phase Transformations 
Critical properties of two-dimensional models, 6:8457 
CRYSTALLOGRAPHY 
Computer 


Calculations 
NRCC annual report, 1979, 6:8016 (LBL—11211) 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM 
Magnetic 
Magnetic measurements of the transuranium elements and 
charge state characterization of actinides in monazite. 
Progress report, 6:7959 (DOE/ER/10348—T1) 
CURIUM 245 TARGET 
Neutron Reactions 
Yields of fission products produced by thermal-neutron fission 
of *°Cm, 6:8444 
CYCLOALKANES 
Auger Electron Spectroscopy 
Auger electron spectra of the cycloalkanes Cs through Ce, 
6:8349 
CYCLOHEXIMIDE 
Side Effects 
Covalently closed circular DNAs of murine type C retrovirus: 
depressed formation in cells treated with cycloheximide 
early after infection, 6:8277 
CYCLONE SEPARATORS 
Inlet line deflector and equalizer means for a classifying 
cyclone used for washing and method of washing using 
deflectors and equalizers (Patent), 6:6905 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CZOCHRALSKI METHOD 
Equipment 
Continuous Czochralski growth. Silicon sheet growth 
development of the large area silicon sheet task of the low 
cost silicon solar array project. Eleventh quarterly progress 
report, July 1-September 30, 1980, 6:7145 
(DOE/JPL/954888—80/ 11) 


DARRIEUS ROTORS 
Aerodynamics 
Current and future design characteristics of vertical axis wind 
turbines, 6:7672 (SAND—80-0984) 
Design characteristics of the DOE/ALO/ALCOA 17 meter 
turbine, 6:7674 (SAND—80-0984) 
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Measured aerodynamic and system performance of the 17-m 
research machine, 6:7683 (SAND—80-0984) 

Vertical axis wind turbine aerodynamic performance prediction 
methods, 6:7682 (SAND—80-0984) 

Control 

Control algorithm investigations, 6:7676 (SAND—80-0984) 

Currently available instrumentation software collection and 
analysis packages on the 17-m research turbine, 6:7687 
(SAND—80-0984) 

Design of VAWT drive train for torque ripple control, 6:7680 
(SAND—80-0984) 

Instrumentation of the 17 meter research turbine, 6:7685 
(SAND—80-0984) 

Instrumentation for the 17 meter low-cost VAWT, 6:7686 
(SAND—80-0984) 


Design characteristics of the DOE/ALO/ALCOA 17 meter 
turbine, 6:7674 (SAND—80-0984) 
Economics 
Possible improvements in VAWT economics, 6:7649 (SAND— 
80-0984) 
Summary of VAWT economic studies and optimization 
techniques, 6:7648 (SAND—80-0984) 
Tools for economic VAWT design at Sandia, 6:7662 (CONF- 
7905109—) 
Electrical Equipment 
Currently available instrumentation software collection and 
analysis packages on the 17-m research turbine, 6:7687 
(SAND—80-0984) 
Instrumentation of the 17 meter research turbine, 6:7685 
(SAND—80-0984) 
Instrumentation for the 17 meter low-cost VAWT, 6:7686 
(SAND—80-0984) 
Electronic Equipment 
Currently available instrumentation software collection and 
analysis packages on the 17-m research turbine, 6:7687 
(SAND—80-0984) 
Instrumentation of the 17 meter research turbine, 6:7685 
(SAND—80-0984) 
Instrumentation for the 17 meter low-cost VAWT, 6:7686 
(SAND—80-0984) 
Meetings 
Proceedings of the vertical axis wind turbine (VAWT) design 
technology seminar for industry, 6:7670 (SAND—80-0984) 
Performance 
Design and field testing of a variable-speed VAWT system for 
low-lift irrigation pumping, 6:7654 (CONF-7905109—) 
Measured aerodynamic and system performance of the 17-m 
research machine, 6:7683 (SAND—80-0984) 
Performance Testing 
Overview of VAWT program, 6:7671 (SAND—80-0984) 
Tools for economic VAWT design at Sandia, 6:7662 (CONF- 
7905 109—) 
Research Programs 
Overview of VAWT program, 6:7671 (SAND—80-0984) 


17 meter vertical axis wind turbine (VAWT), 6:7673 (SAND— 
80-0984) 

Current and future design characteristics of vertical axis wind 
turbines, 6:7672 (SAND—80-0984) 

Intermediate vertical axis wind turbine (VAWT), 1 megawatt, 
6:7675 (SAND—80-0984) 

Measured aerodynamic and system performance of the 17-m 
research machine, 6:7683 (SAND—80-0984) 

Stress Analysis 

Overview of available techniques for VAWT structural design 
analyses, 6:7677 (SAND—80-0984) 

VAWT rotor structural dynamics anaysis methods, 6:7679 
(SAND—80-0984) 


Guy cable and foundation design techniques, 6:7681 (SAND— 
80-0984) 
Turbine Blades 
Design of VAWT drive train for torque ripple control, 6:7680 
(SAND—80-0984) 
Possible aerodynamic improvements for future VAWT 
systems, 6:7684 (SAND—80-0984) 


DENSITOMETERS 
Performance Testing 


Static blade analysis of the DOE/Alcoa low-cost 17 meter 
turbine, 6:7678 (SAND—80-0984) 
DATA ACQUISITION SYSTEMS 
Manuals 
User’s guide to monthly performance reports for sites in the 
National Solar Data Network, 6:7408 (SOLAR/0004— 
80/18) 
DATA BASE MANAGEMENT 
Codes 


ASNLIB user's guide, 6:8520 (UCID—18872(Vol.2)) 
FILLIB user's guide, 6:8524 (UCID—18872(Vol.6)) 
QMSLIB user’s guide, 6:8523 (UCID—18872(Vol.5)) 
Software overview manual, 6:8519 (UCID—18872(Vol.1)) 
DATA TRANSMISSION 
Computer Codes 
ASNLIB user's guide, 6:8520 (UCID—18872(Vol.2)) 
SADI user's guide, 6:8521 (UCID—18872(Vol.3)) 
Software overview manual, 6:8519 (UCID—18872(Vol.1)) 
UTLLIB user's guide, 6:8522 (UCID—18872(Vol.4)) 
DAUGHTER PRODUCTS 
Retention 


Simulation of the retention and dosimetry of **U and its 
daughters after inhalation in ThO2 or UO: particles, 6:8215 
(CONF-791002—) 

DAVIS BESSE-1 REACTOR 
Biological Fouling 

Assessment of intermittently chlorinated discharges using 

chlorine half-life, 6:8159 
DAYLIGHTING 

Daylighting and passive solar buildings, 6:7246 (CONF- 

790118—) 
Calculation Methods 

Designing for daylight: a new prediction technique, 6:7227 
(CONF-790118—) 

Simplified daylighting design methodology for clear skies, 
6:7226 (CONF-790118—) 

DBP 

(Dibutyl phosphate.) 

Ion Exchange Chromatography 

Determination of dibutylphosphoric acid in carbonate, oxalate, 
or nitrate solutions by ion chromatography, 6:6996 
(ORNL/TM—7569) 

DECONTAMINATION 
Demonstration Plants 

Decontamination demonstration facility (D.D.F) 

modularization/mobility study, 6:8043 (PNL—3628) 
DEGREE DAYS 
Data 

Insolation data manual: long-term monthly averages of solar 
radiation, temperature, degree-days and global anti K/sub 
T/ for 248 national weather service stations, 6:7119 
(SERI/SP—755-789) 

DEHYDROGENATION 


Catalyst and a process for its preparation (Patent), 6:6938 
DELAWARE 
Geologic Structures 
Structure contour map of basement beneath the Atlantic 
coastal plain, 6:7609 (DOE/ET/27001—8) 
Heat Flow 
Heat flow and heat generation in the Atlantic Coastal Plain, 
6:7616 (DOE/ET/27001—8) 
DELAYED ALPHA PARTICLES 
Coincidence Spectrometry 
Delayed particles from the beta decay of ‘Be, 6:8417 
DENMARK 
Solar Energy 
Solar energy R and D projects in Denmark, 6:7426 
DENSITOMETERS 


Instrument for measuring water content and density of mixture 
of oil, gas and water based on a radioactive low energy 
photon source, 6:6933 (ANL-Trans—1189) 

Performance Testing 

Instrument for measuring water content and density of mixture 
of oil, gas and water based on a radioactive low energy 
photon source, 6:6933 (ANL-Trans—1189) 





DENSITOMETERS 
Performance Testing 


DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 


See also HOT GAS CLEANUP 
LIME-LIMESTONE WET SCRUBBING PROCESSES 
STRETFORD PROCESS 


Reviews 
State-of-the-art review of materials-related problems in flue gas 
desulfurization systems, 6:6883 (ANL—80-59) 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DEUTERIUM 
ion 
Hydrogen and deuterium sorption by selected rare earth 
intermetallic compounds at pressures up to 1500 atm, 6:8021 
Isotope Effects 
Hydrogen and deuterium sorption by selected rare earth 
intermetallic compounds at pressures up to 1500 atm, 6:8021 
Kinetic study of radical-aromatic hydrocarbon reactions. 
Annual progress report No. 2, May 1, 1979-April 30, 1980, 
6:8032 (DOE/ER/06030—2) 
Stable isotope studies. Annual progress report, March 1, 1980- 
February 28, 1981, 6:8025 (DOE/ER/10612—1) 
Labelled Com 
Synthesis of 4,5,6,7 and 2,4,5,6,7 deuterium-labeled indole-3- 
acetic acid for use in mass spectrometric assays, 6:8197 
DEUTERIUM COMPOUNDS 
Phase Studies 
Automated apparatus for Sieverts’ studies of metal hydrides (U 
deuteride; La/sub 5.25/ Ni hydride), 6:7979 (LA—8534-MS) 
DEUTERIUM TARGET 
Electron Reactions 
Polarization transfer in elastic electron scattering from 
nucleons and deuterons, 6:8409 
Pion Minus Reactions 
Reaction 7d—+p7n in the A resonance region, 6:8410 
Pion Plus Reactions 
Reaction 7d—+p7n in the A resonance region, 6:8410 
Proton Reactions 
Study of inclusive A polarization from hydrogen and other 
targets at 28 GeV, 6:8390 
DEUTERON REACTIONS 
Compound-Nucleus Reactions 
Compound nucleus contributions to the '*O(d,p)'®O reaction, 
6:8420 
Elastic Scattering 
d(pol) + a scattering from 12 to 17 MeV (Differential cross 
sections, analyzing powers, phase-shift analysis), 6:8413 
Stripping 
Search for quark effects in the d+ *He system, 6:8412 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEUTERONS 
Atom-Molecule Collisions 
Three-dimensional quantum mechanical studies of 
D+H2—HD +H reactive scattering. IV. Cross sections and 
rate constants with rotationally excited target molecules, 
6:8371 
DEVELOPED COUNTRIES 
Energy Policy 
Centralized vs. decentralized energy-supply strategy for 
industrialized countries: soft or hard energy strategies, 6:7819 
Energy Supplies 
Centralized vs. decentralized energy-supply strategy for 
industrialized countries: soft or hard energy strategies, 6:7819 
DEVELOPING COUNTRIES 
Communities 
Optimization of an autonomous energy system for an agro- 
pastoral village, 6:7938 
Economic Growth 
Financing development and oil imports in the developing 
nations, 6:8188 (ORAU/IEA—80-14(M)) 
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DEVONIAN SHALES 
See BLACK SHALES 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIATOMS 
Biological 


Adaptation 
Light: shade adaptation, 6:8200 
DIBUTYL PHOSPHATE 
See DBP 
DICHROISM 
Mathematical Models 
New approach to the theory of linear dichroism in partially 
ordered systems: application to reaction centers and whole 
cells of photosynthetic bacteria, 6:8190 
DIELS-ALDER REACTION 
Moderate temperature solar thermochemical systems-an 
application of Diels-Alder chemistry, 6:7583 
DIESEL ENGINES 
Exhaust Gases 
Particulates and associated emissions from two medium-duty 
diesel engines, 6:7955 
Fuel Economy 
Alternative powerplant characteristics studied, 6:7954 


Materials 
Evaluation of improved materials for stationary diesel engines 
operating on residual and coal based fuels. Final report, 
6:7947 (DOE/ET/15444—T11) 
Wear 
Evaluation of improved materials for stationary diesel engines 
operating on residual and coal based fuels. Final report, 
6:7947 (DOE/ET/15444—T11) 
DIESEL FUELS 
Antiknock Ratings 
Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, April-June 
1980, 6:6873 (FE—2315-55) 
Chemical Composition 
Chemistry of shale oil and its refined products, 6:6976 
Commercial-scale refining of Paraho crude shale oil into 
military-specification fuels, 6:6966 


Properties 
Diesel fuel oils, 1980, 6:6942 (DOE/BETC/PPS—80/5) 
Decomposition 
Synfuel stability: degradation mechanisms and actual findings, 
6:6943 
Physical Properties 
Chemistry of shale oil and its refined products, 6:6976 
Commercial-scale refining of Paraho crude shale oil into 
military-specification fuels, 6:6966 
Diesel fuel oils, 1980, 6:6942 (DOE/BETC/PPS—80/5) 
Relationship between fuel composition and properties. III. 
Physical properties of US Navy Shale-II fuels, 6:6972 
Stability 
Synfuel stability: degradation mechanisms and actual findings, 
6:6943 


DIFFERENTIAL EQUATIONS 
See also POISSON EQUATION 
Numerical Solution 
Implementation of Rosenbrock methods, 6:8512 (SAND—80- 
23675) 
Representation of shock-like solutions in an eulerian mesh, 
6:8515 
DIFFUSE SOLAR RADIATION 
Solar Reflectors 
Diffuse reflectors in nonimaging optics, 6:7574 
DIHYDROXYAROMATICS 
See POLYPHENOLS 
1,3-DIHY DROXYBENZENE 
See RESORCINOL 
DIHYDROXYBENZENE-META 
See RESORCINOL 
DIRECT CONTACT HEAT EXCHANGERS 
Heat exchange: new uses for direct-contact units, 6:8071 
DIRECT GAIN SYSTEMS 
Simple modifications of current building practice applied to the 
construction of a solar assisted super-insulated house, 6:7315 
(CONF-790118—) 
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Solatrium/6 and Solatrium/7, 6:7300 (CONF-790118—) 
Computer Codes 
User manual for PDP (Passive Design Program), 6:7333 
(CONF-790118—) 
Computerized Simulation 
Simulation of direct gain buildings with active rockbeds on a 
TI-59 programmable calculator using TEANET, 6:7268 
(CONF-790118—) 


Cottonwood residence: a direct gain house designed for the 
commercial market, 6:7343 (CONF-790118—) 

Determining the optimum design of the solar modulator, 
6:7225 (CONF-790118—) 

Direct gain studio with wood hydronic back-up coupled to 
thermal siphoning breadbox water heater, 6:7322 (CONF- 
790118—) 

In situ fiberglass air type solar collector in a passively heated 
church, 6:7378 (CONF-7908116—(Vol.1)) 

Patoka Nature Center: a direct gain, passive solar building in 
southern Indiana, 6:7304 (CONF-790118—) 

Economics 

Trombe wall vs direct gain: a microeconomic analysis for 

Albuquerque and Madison, 6:7235 (CONF-790118—) 
Glazing Materials 

Glass: an essential component in passive heating systems, 

6:7224 (CONF-790118—) 
Mathematical Models 

Modelling of direct gain and Trombe wall passive solar 

systems, 6:7395 (CONF-7908116—(Vol.2)) 
Natural Convection 

Heat distribution by natural convection: modelling procedure 

for enclosed spaces, 6:7239 (CONF-790118—) 
Performance 

Semi-empirical method for estimating the performance of 
direct gain passive solar heated buildings, 6:7264 (CONF- 
790118—) 

Scale Models 

Heat distribution by natural convection: modelling procedure 

for enclosed spaces, 6:7239 (CONF-790118—) 
Thermal Analysis 

Human comfort and auxiliary control considerations in passive 

solar structures, 6:7406 (SERI/TR—721-823) 
Thermal Comfort 

Human comfort and auxiliary control considerations in passive 

solar structures, 6:7406 (SERI/TR—721-823) 
DIRECTIONAL DRILLING 
Drilling Equipment 

Study to determine feasibility of developing a mechanically- 
operated, surface-controlled deviation device for directional 
drilling. Monthly report, November 1980, 6:8053 
(DOE/BC/10175—4) 

DISHWASHERS 
Energy Efficiency 

Appliance energy efficiency in new home construction. Final 

report, 6:7875 (DOE/CS/23999—T1) 
DISINFECTANTS 
Comparative Evaluations 

Comparison of viral and bacterial indicators of disinfection in 
wastewater with chlorine dioxide and chlorine, 6:8294 

Dose-response comparisons for chlorine and chlorine dioxide 
in disinfecting wastewater, 6:8165 

DISTRIBUTED COLLECTOR POWER PLANTS 


Loss factors in the design of thermochemical power plants, 
CO2-CH, vs. SOs chemical transport fluids, 6:7204 
Fixed Mirror Collectors 
Optical analysis of the fixed spherical mirror/tracking linear 
receiver solar concentrator including statistically distributed 
reflector slope errors, 6:7565 
Heat Transfer Fluids 
Loss factors in the design of thermochemical power plants, 
CO.-CH, vs. SOs chemical transport fluids, 6:7204 
Solar Receivers 
Heat and mass transfer analysis of a chemical converter/heat 
exhanger for the SO2/SOs distributed solar energy collection 
system, 6:7206 


DISTRICT HEATING 
Economics 


Centralized vs. decentralized energy-supply strategy for 
industrialized countries: soft or hard energy strategies, 6:7819 
Thermal performance of a solar utility, 6:7349 (CONF- 
7908116—(Vol.1)) 
Systems Analysis 
Thermal performance of a solar utility, 6:7349 (CONF- 
7908116—(Vol.1)) 
DNA 
(Deoxyribonucleic acid.) 
Biological Effects 
Covalently closed circular DNAs of murine type C retrovirus: 
depressed formation in cells treated with cycloheximide 
early after infection, 6:8277 


Capacity for postreplication repair correlated with 
transducibility in Rec™ mutants of Bacillus subtilis, 6:8239 
Postreplication repair of deoxyribonucleic acid and daughter 
strand exchange in Uvr~ mutants of Bacillus subtilis, 6:8240 
Relationship of DNA repair processes to mutagenesis and 
carcinogenesis in mammalian cells. Progress report, 
November 1, 1979-October 31, 1980, 6:8233 
(DOE/EV/04472—3) 
Relationship of DNA repair processes to mutagenesis and 
carcinogenesis in mammalian cells. Progress report, August 
1, 1977-October 31, 1980, 6:8234 (DOE/EV/04472—4) 
Structural Chemical 
Electron diffraction from single crystals of DNA, 6:8195 
DNA REPLICATION 
Evaluation 
Cloning of an origin of DNA replication of Xenopus laevis, 
6:8198 
DOCUMENTATION 
Errors 
Rigorous, systematic approach to automatic data editing and its 
statistical basis, 6:8517 (ORNL/TM—7126/R1) 
DOMED STRUCTURES 
Construction 
Design and construction of fishnet dome greenhouses, 6:7367 
(CONF-7908 1 16—(Vol.1)) 
Design 
Design and construction of fishnet dome greenhouses, 6:7367 
(CONF-7908 1 16—(Vol.1)) 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Pressure Vessels 
Design study of a new vacuum vessel for Doublet III, 6:8484 
(GA-A—16143) 
DOW PUSHER 700 
See POLYAMIDES 
DOWTHERM 
See BIPHENYL 
DRAIN-DOWN SYSTEMS 
Design 


Closed drain-down system in a medium size solar heating 
system, 6:7439 
DRIFT INSTABILITY 
Integral Equations 
Integral-equation formulation for drift eigenmodes in 
cylindrically symmetric systems, 6:8475 (PPPL—1735) 
DRILL CORES 
Age Estimation 
Rb-Sr isotopic study of granitic core from Portsmouth, 
Virginia, 6:7644 (DOE/ET/27001—8) 
Isotope Ratio 
Rb-Sr isotopic study of granitic core from Portsmouth, 
Virginia, 6:7644 (DOE/ET/27001—8) 
Thermal Conductivity 
Heat flow and heat generation in the Atlantic Coastal Plain, 
6:7616 (DOE/ET/27001—8) 
DRILLING EQUIPMENT 


Design 
Flexible roof drill for low coal. Final technical report, 6:6897 


(FE—9090-1) 
Knockdown centralizer (Patent), 6:6926 





DRILLING EQUIPMENT 
Performance Testing 


Performance Testing 
Flexible roof drill for low coal. Final technical report, 6:6897 
(FE—9090-1) 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER 
Carcinogenesis 


Known and projected toxicology of chlorination by-products, 
6:8310 
Chemical Composition 
Fifth trihalomethane: dichloroiodomethane, its stability and 
occurrences in chlorinated drinking water, 6:8139 
Trihalomethanes: impact of bromide ion concentration on 
yield, species distribution, rate of formation and influence of 
other variables, 6:8138 
Chlorination 
Animal models and systems for risk evaluation of low-level 
carcinogenic contamininants in water, 6:8174 
Case-control study of cancer deaths in Illinois communities 
served by chlorinated or nonchlorinated water, 6:8313 
Chlorination of drinking water: public health perspectives, 
6:8279 
Ecological and environmental factors to be considered in 
developing chlorine criteria, 6:8173 
Epidemiologic evidence for human cancer risk associated with 
organics in drinking water, 6:8312 
Health effects in the chemical oxidation of polluted waters, 
6:8305 
Known and projected toxicology of chlorination by-products, 
6:8310 
Overview of the use of short-term biological tests in the 
assessment of the health effects of water chlorination, 6:8307 
Health Hazards 
Epidemiological methods for determining human cancer risks 
from exposure to chlorination by-products, 6:8311 
Epidemiologic evidence for human cancer risk associated with 
organics in drinking water, 6:8312 
Monitoring 
Monitoring of volatile halogenated organics: a survey of 
twelve drinking waters from various parts of the world, 
6:8176 
Mutagen Screening 
Analytical procedures for fractionating nonvolatile mutagenic 
components from drinking water concentrates, 6:8304 
Health effects in the chemical oxidation of polluted waters, 
6:8305 
Relationship of disinfection to mutagenicity in wastewater 
effluents, 6:8303 
Political Aspects 
Role of risk assessment in regulations development, 6:8186 
Pollution Laws 
Implementation of the Safe Drinking Water Act: a legal 
perspective, 6:8184 
Purification 
Effect of a pollution event on the ability of granular activated 
carbons and resins to remove chlorinated organics from 
treated drinking water, 6:8168 
Plant-scale examination and control of a chlorine dioxide- 
chloramination process at the Louisville Water Company, 
6:8169 
Studies of the use of combined chlorine (monochloramine) as a 
primary disinfectant of drinking water, 6:8170 
Regulations 
Implementation of the Safe Drinking Water Act: a legal 
perspective, 6:8184 
Standard-setting within the Safe Drinking Water Act, 6:8185 
Risk Assessment 
Animal models and systems for risk evaluation of low-level 
carcinogenic contamininants in water, 6:8174 
Pharmacokinetics and macromolecular effects of chloroform in 
rats and mice: implications for carcinogenic risk estimation, 
6:8308 
Standards 
Role of risk assessment in regulations development, 6:8186 
Water Quality 
Reduction of residual chlorine by intensive monitoring of 
bacterial population in supplied water, 6:8167 
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Water Treatment 
Health risk assessments: statutory and regulatory requirements 
under the Safe Drinking Water Act, 6:8183 
Potential contaminants introduced into water supplies by the 
use of coagulant aids, 6:8171 
DRUM WALLS 
Design 
Concentrating on passive, 6:7335 (CONF-790118—) 
Solar Concentrators 
Concentrating on passive, 6:7335 (CONF-790118—) 
DRYERS 
See also SOLAR DRYERS 
Energy Demand 
Use of RDF to dry recovered froth-floated glass. Final report, 
6:7906 (DOE/CS/20167—02) 
Fuel Oils 
Use of RDF to dry recovered froth-floated glass. Final report, 
6:7906 (DOE/CS/20167—02) 
Refuse Derived Fuels 
Use of RDF to dry recovered froth-floated glass. Final report, 
6:7906 (DOE/CS/20167—02) 
DUSTS 
Electric Conductivity 
Laboratory and field evaluation of a pilot scale precharger- 
collector system, 6:7711 (ANL—80-62) 
DYSPROSIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 


EARTH-COVERED BUILDINGS 
Design 
Earth integrated design- the Remington residence: the 
construction experience, 6:7298 (CONF-790118—) 
Solar Space Heating 
Earth-integrated passive solar building, 6:7338 (CONF- 
790118—) 
EAST COAST 
Geological Surveys 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, October 1, 1979- 
June 30, 1980, 6:7613 (DOE/ET/27001—8) 
Geophysical Surveys 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, October 1, 1979- 
June 30, 1980, 6:7613 (DOE/ET/27001—8) 
Geothermal Exploration 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, October 1, 1979- 
June 30, 1980, 6:7613 (DOE/ET/27001—8) 
E-BEAM TYPE REACTORS 
Beam Transport 
Electron-beam propagation in plasma channels, 6:8503 
EBIS 
See ELECTRON BEAM ION SOURCES 
ECONOMIC DEVELOPMENT 
See also COMMERCIAL SECTOR 
Forecasting 
Two global long-term energy scenarios (Now to 2030), 6:7822 
Global 
Two global long-term energy scenarios (Now to 2030), 6:7822 
EDDY CURRENT TESTING 


Multifrequency eddy-current system for inspection of steam 
generator turbine, 6:8072 (EPRI-NP—1621) 
EDUCATIONAL FACILITIES 
See also SCHOOL BUILDINGS 
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Cogeneration 
Demonstration programs of wood fired equipment for space 
heat and cogeneration in Prince Edward I, 6:7137 (CONF- 
7908116—(Vol.1)) 
Solar Space Heating 
Comparison on the performance of a solar assisted heat pump 
and an air source heat pump in a northern climate, 6:7468 
Space Heating 
Comparison on the performance of a solar assisted heat pump 
and an air source heat pump in a northern climate, 6:7468 
EDUCATIONAL TOOLS 
Teaching renewable energy, 6:7942 (CONF-7908116—(Vol.1)) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EGYPTIAN ARAB REPUBLIC 
Energy Consumption 
Energy utilization in ancient Egypt, 6:7849 
Energy Sources 
Energy utilization in ancient Egypt, 6:7849 
Nuclear Excavation 
Summary report of results of LLL cratering calculations for 
the Qattara project, 6:8099 (UCID—18531) 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV DC SYSTEMS 
Circuit Breakers 
de arc interruption in pressurized gasses, 6:7718 (LA-UR—80- 


Lanczos biorthogonalization algorithm and other oblique 
projection methods for solving large unsymmetric systems, 
6:8507 (COO—2383-0075) 

EINSTEINIUM FLUORIDES 
Magnetic Susceptibility 

Magnetic measurements of the transuranium elements and 
charge state characterization of actinides in monazite. 
Progress report, 6:7959 (DOE/ER/10348—T1) 

EKA-HAFNIUM 
See ELEMENT 104 
ELECTRIC BATTERIES 

(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 


See also LEAD-ACID BATTERIES 
THERMAL BATTERIES 


Closures 
Vented filling plugs for electric storage cells (Patent), 6:7793 


Sulfur electrode container construction and method of 
manufacture (Patent), 6:7792 
Performance Testing 
Battery Energy Storage Test (BEST) Facility: second progress 
report, December 1979, 6:7791 (EPRI-EM—1514) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONTACTS 
Electrical Properties 
The electronic properties of the metal-insulator contact: Space- 
charge induced switching, 6:7998 
ELECTRIC FIELDS 
Biological Effects 
Design, construction and testing of a DC bioeffects test 
enclosure for small animals. Final report, 6:8315 
(DOE/RA/10157—1) 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also ALTERNATORS 
Explosive flux compression generators for rail gun power 
sources, 6:8058 (LA-UR—80-3190) 
Control Systems 
Design of multivariable stabilizers for interaction control in 
multimachine plants, 6:7697 


ELECTRIC-POWERED VEHICLES 
Energy Conservation 


Cooling Systems 
Bi-directional axial flow blower for pump-storage 
hydrogenerators (Patent), 6:7784 
Excitation Systems 


Damping of SSR oscillations by excitation control, 6:7702 


Operation 
Contribution to coherent machines identification in electrical 
power systems, 6:7701 


Damping of SSR oscillations by excitation control, 6:7702 


Second method of Lyapunov applied to transient stability 
problem of multimachine power systems, 6:7700 


Damping of SSR oscillations by excitation control, 6:7702 
Design of multivariable stabilizers for interaction control in 
multimachine plants, 6:7697 
ELECTRIC MOTORS 
Control Equipment 
Design of motor control centers: a new look, 6:7931 
Energy 
Classification and evaluation of electric motors and pumps, 
6:7910 (DOE/TIC—11339) 
Performance 
Classification and evaluation of electric motors and pumps, 
6:7910 (DOE/TIC—11339) 


Classification and evaluation of electric motors and pumps, 
6:7910 (DOE/TIC—11339) 
ELECTRIC POWER 
See also BONNEVILLE POWER ADMINISTRATION 
Peak-Load Pricing 
Load management past, present, and future at Florida Power 
Corporation, 6:7887 
Supply and Demand 
Estimated winter 1980-1981 electric demand and supply, 
contiguous United States. Staff report, 6:7843 (DOE/RG— 
0049) 
Surveys 
Estimated winter 1980-1981 electric demand and supply, 
contiguous United States. Staff report, 6:7843 (DOE/RG— 
0049) 
ELECTRIC PULSES 
See PULSES 
ELECTRIC UTILITIES 
Decision Making 
Management-decision simulation for electric utilities, 6:7847 
Energy Conservation 
Load management past, present, and future at Florida Power 
Corporation, 6:7887 
Fuel Substitution 
Comparative analysis of coal use options for reducing the 
dependence of utilities on imported oil, 6:7832 
(DOE/RA/12301—T1) 
Load Management 
Evaluation of customer load management and its impacts on 
energy management systems, 6:7888 
Impact of Federal tax policy and electric utility rate schedules 
upon the solar building/electric utility interface. Executive 
summary, 6:7123 (DOE/CS/34029—T 1) 
Load management past, present, and future at Florida Power 
Corporation, 6:7887 
New tool for load management, 6:7846 
Photovoltaic Power Supplies 
Preliminary analysis of the impact on utility distribution 
systems of power feedback from residential photovoltaic 
systems, 6:7191 (ATR—79(7694-07)-2) 
Power Generation 
Use of linear programming in generation scheduling, 6:7698 
Rate Structure 
Impact of Federal tax policy and electric utility rate schedules 
upon the solar building/electric utility interface. Executive 
summary, 6:7123 (DOE/CS/34029—T1) 
ELECTRIC-POWERED VEHICLES 
Energy Conservation 
Energy optimization with a microprocessor control system for 
a direct-drive electric vehicle, 6:7956 





Failure analysis of Mark IA lithium/iron sulfide battery (Two 

20-kWh modules), 6:7790 (ANL—80-44) 
Speed 

Energy optimization with a microprocessor control system for 

a direct-drive electric vehicle, 6:7956 
ELECTROCATALYSTS 
Fabrication 

Fabrication and testing of TAA bonded carbon electrodes. 
Final report, March 1978 - May 1979, 6:7857 
(DOE/ET/11303—T8) 

Fabrication and testing of TAA bonded carbon electrodes in 
primary fuel cells. Technical progress report No. 2, June 
1978 - September 1978, 6:7859 (DOE/ET/13114—T4) 

Performance Testing 

Fabrication and testing of TAA bonded carbon electrodes. 
Final report, March 1978 - May 1979, 6:7857 
(DOE/ET/11303—T8) 

Fabrication and testing of TAA bonded carbon electrodes in 
primary fuel cells. Technical progress report No. 2, June 
1978 - September 1978, 6:7859 (DOE/ET/13114—T4) 

ELECTROCHEMICAL CELLS 


See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOELECTROCHEMICAL CELLS 


Solar conversion by concentration cells with hydrides (Based 
on hydrogen pressure differential across protonic 
conductor), 6:7187 

ELECTRODES 
Fabrication 

Sulfur electrode container construction and method of 

manufacture (Patent), 6:7792 
Materials Testing 

Electrochemically regenerative hydrogen-chlorine energy 
storage system: electrode kinetics and cell performance, 
6:7087 

Electrode materials for coal-fired MHD generators. Final 
report, October 1980 , 6:7855 (EPRI-AP—1562) 

ELECTROLYTES 
Structure Factors 
A HNC study of asymmetrically charged hard spheres, 6:8374 
ELECTROMAGNETIC RADIATION 


See also LASER RADIATION 
MICROWAVE RADIATION 
X RADIATION 


Biological Effects 
Environmental assessment for the satellite power system- 
concept development and evaluation program-microwave 
health and ecological effects, 6:7130 (DOE/ER/10035—2) 
ELECTRON BEAM ION SOURCES 
Performance 
Cryogenic electron beam ionizer KRION-2, 6:8084 (ORNL- 
tr—4703) 
ELECTRON BEAM TYPE REACTORS 
See E-BEAM TYPE REACTORS 
ELECTRON BEAMS 
Bremsstrahlung 
Features of possible polarized photon beams at high energy 
and corresponding physics programme or the proton 
structure function using real photons, 6:8450 (BNL—28586) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON MICROSCOPY 
Spatial Resolution 
Optical diffraction and spatial filtering of electron micrographs 
of biological materials, 6:8206 (UR—3490-1851) 
ELECTRON MULTIPLIERS 
Response Functions 
High gain micro-channel plate multipliers for particle tracking 
or single photo-electron counting, 6:8089 (BNL—28610) 
ELECTRON NEUTRINOS 
Oscillations 
Solar neutrino experiments and a test for neutrino oscillations 
with radioactive sources, 6:8333 (BNL—28654) 
ELECTRON REACTIONS 
Elastic Scattering 
Polarization transfer in elastic electron scattering from 
nucleons and deuterons, 6:8409 
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ELECTRON-ATOM COLLISIONS 
Excitation 
Cross sections for electron inelastic collisions with argon (15.76 
to 2000 eV), 6:8343 (ANL—80-58) 
Inelastic Scattering 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Ionization 
Cross sections for electron inelastic collisions with argon (15.76 
to 2000 eV), 6:8343 (ANL—80-58) 
ELECTRONIC CIRCUITS 
Network Analysis 
Application of network theory to nonisothermal systems, 
6:8462 
Thermodynamic Properties 
Application of network theory to nonisothermal systems, 
6:8462 
ELECTRON-ION COLLISIONS 
Cross Sections 
Excitation and ionization of highly charged ions by electron 
impact. Progress report, August 1, 1979-August 31, 1980, 
6:8467 (DOE/ET/53056—4) 
Recombination 
Measurements of ionization balance parameters in atomic ions. 
Progress report, 1 May-30 November 1980, 6:8344 
(DOE/ER/10631—1) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
Quark form factors and leading double logarithms in quantum 
chromodynamics, 6:8398 
Z° asymmetries in jets in e* e~ annihilation as a test of quark- 
fragmentation models, 6:8393 
ELECTROSTATIC PRECIPITATORS 
Design 
Laboratory and field evaluation of a pilot scale precharger- 
collector system (Two-stage), 6:7711 (ANL—80-62) 
Efficiency 
Electrostatic precipitator plate rapping and reliability. Volume 
3, Part 1. Compendium summary. Final report, 6:7712 
(EPRI-FP—1006(Vol.3)(Pt.1)) 
Electrostatic precipitator plate rapping and reliability. Volume 
3, Part 2. Compendium appendixes. Final report, 6:7713 
(EPRI-FP—1006(Vol.3)(Pt.2)) 
Performance Testing 
Electrostatic precipitator plate rapping and reliability. Volume 
3, Part 2. Compendium appendixes. Final report, 6:7713 
(EPRI-FP—1006(Vol.3)(Pt.2)) 
Laboratory and field evaluation of a pilot scale precharger- 
collector system (Two-stage), 6:7711 (ANL—80-62) 
ELEMENT 104 
Spontaneous Fission 
Spontaneous-fission branching in the decay of *°° 104, 6:8445 
ELMO BUMPY TORUS 
Energy Balance 
Overview of EBT reactor projections, 6:8473 (ORNL/TM— 
7562) 
ICR Heating 
Numerical modeling of the EBT-S ion-cyclotron heating 
experiment, 6:8463 (DOE/ER/53092—T5) 
Microwave Amplifiers 
200 kW pulsed and CW gyrotrons at 28 GHz, 6:8480 (CONF- 
801232—1) 
Plasma Diagnostics 
Study of plasma confinement in ELMO Bumpy Torus with a 
heavy-ion beam probe, 6:8469 (ORNL/TM—7487) 
Reviews 
Overview of EBT reactor projections, 6:8473 (ORNL/TM— 
7562) 
EMBRYONIC DEVELOPMENT 
See ONTOGENESIS 
EMPLOYMENT 
Planning 
Career/life planning as a modality to deal with problems of 
technological change affecting telephone operators, 6:7802 
(UCRL—53083) 
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EMS 
(Ethyl methanesulfonate.) 
Effects 


Sister chromatid exchange assay for detecting genetic damage 
to marine fish exposed to mutagens and carcinogens, 6:8299 
Mutagen 
Sister chromatid exchange assay for detecting genetic damage 
to marine fish exposed to mutagens and carcinogens, 6:8299 
END USE SECTOR 


See COMMERCIAL SECTOR 
INDUSTRY 


ENERGY 


See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 


Educational Tools 
Summer Research Apprenticeship Program (SRAP) for 
minority junior high school students. A six-week summer 
demonstration enrichment program. Summary report, 6:7943 
(LBL-PUB—378) 
Public Information 
Selected DOE headquarters publications, October 1979, 6:7829 
(DOE/AD—0010/13) 
ENERGY CONSERVATION 
Bibliographies 
Energy conservation for state and local government (Abstracts 
of 34 citations), 6:7863 (HUD-PDR—569) 
Education 
Energy extension program for New Mexico, 6:7944 
Evaluation 
Many glitters of conservation, 6:7864 (SLAC-PUB—2612) 
Information Centers 
Regional energy information networks and dissemination, 
6:7945 
Information Systems 
Energy conservation choices for the City of Portland, Oregon: 
energy information retrieval system. Volume 2., 6:8518 
(PB—279-780) 
Investment 
Conceptual energy-demand model keyed to investments for 
using energy more effectively, 6:7828 
Legislation 
Utility regulation and the legislative process in Oregon: a case 
study, 6:7844 (DOE/RG/08683—T1) 
Regulations 
Analysis of alternative strategies for energy conservation in 
new buildings, 6:7883 (PNL—3309) 
Research Programs 
Overview of USDA energy programs, 6:7655 (CONF- 
7905109—) 
Technology Transfer 
Development of a regional design manual for the Tennessee 
Valley, 6:7336 (CONF-790118—) 
ENERGY CONSUMPTION 
Environmental Impacts 
ASHRAE special project No. 22 Task 4. Final report, 6:7848 
(DOE/CS/20057—T3) 
Economic environmental policy for pollution and regenerable 
natural resources, 6:7808 
Health Hazards 
ASHRAE special project No. 22 Task 4. Final report, 6:7848 
(DOE/CS/20057—T3) 
Master Metering 
Encouraging energy conservation in multifamily housing: 
RUBS and other methods of allocating energy costs to 
residents, 6:7874 (DOE/CS/20050—T2) 
Social Impact 
Energy and people: social implications of different energy 
futures, 6:7804 
ENERGY DEMAND 
Energy Models 
Conceptual energy-demand model keyed to investments for 
using energy more effectively, 6:7828 
Forecasting 
Current and future industrial energy service characterizations, 
6:7818 (SERI/TR—733-790(Vol.1)) 
Energy in the 21st century and the present implications, 6:7820 
Two global long-term energy scenarios (Now to 2030), 6:7822 


ENERGY SOURCE DEVELOPMENT 
Political Aspects 


UK energy modelling, 6:7798 
Global Aspects 


Energy in the 21st century and the present implications, 6:7820 
Systematic model for the analysis of the politics of 
international energy-resource allocation, 6:7824 
Two global long-term energy scenarios (Now to 2030), 6:7822 
Regional Analysis 
Sensitivity analysis of regional energy demand using linked 
macroecometric and micro-simulation models, 6:7821 
Sensitivity Analysis 
Sensitivity analysis of regional energy demand using linked 
macroecometric and micro-simulation models, 6:7821 
Simulation 
LESS: Long-term Energy Simulation System presentation, 
application, scenarios, 6:7825 
ENERGY EFFICIENCY 
Research Programs 
Program for energy research and technologies 1977-1980. 
Annual report 1979 on efficient uses of energy, fossil sources 
of primary energy, and new sources of energy, 6:7812 (NP— 
25193) 
ENERGY MODELS 
Conceptual energy-demand model keyed to investments for 
using energy more effectively, 6:7828 
Description and use of the Strategic Environmental 
Assessment System (SEAS), 6:7807 
LESS: Long-term Energy Simulation System presentation, 
application, scenarios, 6:7825 
Management-decision simulation for electric utilities, 6:7847 
National Coal Board model of the U.K. energy economy, 
6:6914 
Sensitivity analysis of regional energy demand using linked 
macroecometric and micro-simulation models, 6:7821 
Systematic model for the analysis of the politics of 
international energy-resource allocation, 6:7824 
UK energy modelling, 6:7798 
Correlations 
Energy/economic/environmental (E*) family of models, 6:7799 
Decision Making 
Time for right decisions, 6:7831 
ENERGY POLICY 
Low-income energy assistance programs: a profile of need and 
policy options, 6:7801 (DOE/RG—0039) 
Time for right decisions, 6:7831 
Energy Models 
Energy/economic/environmental (E*) family of models, 6:7799 
Implementation 
Comparative analysis of coal use options for reducing the 
dependence of utilities on imported oil, 6:7832 
(DOE/RA/12301—T1) 
Federal Synfuels Program, 6:7836 
ENERGY SOURCE DEVELOPMENT 
Decision Making 
Expected-value versus mini-max decisions in energy 
development, 6:7826 
Quantitative framework for incorporating constituent 
perceptions in government energy development decision 
making, 6:7827 
Environmental Impacts 
Description and use of the Strategic Environmental 
Assessment System (SEAS), 6:7807 
Long-run welfare implications of offshore energy development, 
6:7805 
Environmental Policy 
Regulatory restraints to California energy projects. Interim 
report. Part 1, 6:7816 (DOE/TIC—11368) 
Environmental Quality 
Civil service for a restored environment: closing the energy- 
production-waste cycle (In Italy), 6:7809 
Forecasting 
Long-term energy scenarios and political implications (To year 
2020), 6:7823 
Political Aspects 
Long-term energy scenarios and political implications (To year 
2020), 6:7823 





ENERGY SOURCE DEVELOPMENT 
Public Opinion 


Public Opinion 
Quantitative framework for incorporating constituent 
perceptions in government energy development decision 
making, 6:7827 


Auditing and financial system. Preliminary systems design: 
installation plant report, 6:7837 
Auditing and financial system. Preliminary systems design: 
management summary report, 6:7838 
Regulatory restraints to California energy projects. Interim 
report. Part 1, 6:7816 (DOE/TIC—11368) 
Royalties 
Auditing and financial system. Preliminary systems design: 
installation plant report, 6:7837 
Auditing and financial system. Preliminary systems design: 
management summary report, 6:7838 
Social Impact 
Energy and people: social implications of different energy 
futures, 6:7804 
Socio-Economic Factors 
Long-run welfare implications of offshore energy development, 
6:7805 
ENERGY SOURCES 


See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WASTE HEAT 
WIND POWER 


ASHRAE special project No. 22 Task 4. Final report, 6:7848 
(DOE/CS/20057—T3) 
Allocations 
Expected-value versus mini-max decisions in energy 
development, 6:7826 
Systematic model for the analysis of the politics of 
international energy-resource allocation, 6:7824 
Rates 
Future US energy supply: constraints by nonfuel mineral 
resources, 6:7817 (ORNL—5656) 
Decision Making 
Expected-value versus mini-max decisions in energy 
development, 6:7826 
Demand Factors 
Future US energy supply: constraints by nonfuel mineral 
resources, 6:7817 (ORNL—5656) 
Economic Analysis 
JOSCA (Joint splitting cost analysis): a model for the rational 
determination of the joint costs of energetic products, 6:7803 
Energy Models 
National Coal Board model of the U.K. energy economy, 
6:6914 
Systematic model for the analysis of the politics of 
international energy-resource allocation, 6:7824 
Energy Supplies 
Future US energy supply: constraints by nonfuel mineral 
resources, 6:7817 (ORNL—5656) 
Reserves 
Future US energy supply: constraints by nonfuel mineral 
resources, 6:7817 (ORNL—5656) 
Resource Depletion 
Future US energy supply: constraints by nonfuel mineral 
resources, 6:7817 (ORNL—5656) 
ENERGY SUPPLIES 
Decision 
Quantitative framework for incorporating constituent 
perceptions in government energy development decision 
making, 6:7827 
Time for right decisions, 6:7831 
Federal Assistance Programs 
Low-income energy assistance programs: a profile of need and 
policy options, 6:7801 (DOE/RG—0039) 


Long-term energy scenarios and political implications (To year 
2020), 6:7823 
Two global long-term energy scenarios (Now to 2030), 6:7822 
UK energy modelling, 6:7798 
Global Aspects 
Two global long-term energy scenarios (Now to 2030), 6:7822 
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Government Policies 
Regulatory restraints to California energy projects. Interim 
report. Part 1, 6:7816 (DOE/TIC—11368) 
Inflation 
Low-income energy assistance programs: a profile of need and 
policy options, 6:7801 (DOE/RG—0039) 


LESS: Long-term Energy Simulation System presentation, 
application, scenarios, 6:7825 
Political Aspects 
Long-term energy scenarios and political implications (To year 
2020), 6:7823 


Future US energy supply: constraints by nonfuel mineral 
resources, 6:7817 (ORNL—5656) 
Simulation 
LESS: Long-term Energy Simulation System presentation, 
application, scenarios, 6:7825 
Socio-Economic Factors 
Long-term implications of life-style preferences for energy 
planning, 6:7806 
ENGINES 


See also HEAT ENGINES 
INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 


Research Programs 
Automobile engines: a development scenario, 6:7946 
Technology Assessment 
Automobile engines: a development scenario, 6:7946 
Wear 
Fleet trials using methanol/gasoline blends, 6:7896 (CONF- 
801030—4) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 


See also CARBON DIOXIDE INJECTION 
MISCIBLE-PHASE DISPLACEMENT 


Surfactants 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENTROPY 
Economic Impact 
Entropy: a new world view, 6:7796 
Social Impact 
Entropy: a new world view, 6:7796 
ENVIRONMENTAL EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
ENVIRONMENTAL IMPACT STATEMENTS 
Final Environmental Impact Report for the California Energy 
Commission Solar Program and Wind Program, 6:8189 
ENVIRONMENTAL IMPACTS 
Computerized Simulation 
Computer simulation to aid impact assessment: an illustrative 
example (County level), 6:7810 
Description and use of the Strategic Environmental 
Assessment System (SEAS), 6:7807 
Information Centers 
Regional energy information networks and dissemination, 
6:7945 
Social Impact 
Computer simulation to aid impact assessment: an illustrative 
example (County level), 6:7810 
ENVIRONMENTAL MATERIALS 
Radiochemical Analysis 
Areal distribution of Co, '*’Cs, and ®Sr in streambed 
gravels of White Oak Creek Watershed, Oak Ridge, 
Tennessee, 6:8181 (ORNL/TM—7318) 
ENVIRONMENTAL POLICY 
Simulation 
Economic environmental policy for pollution and regenerable 
natural resources, 6:7808 
Social Impact 
Computer simulation to aid impact assessment: an illustrative 
example (County level), 6:7810 
ENVIRONMENTAL QUALITY 
See also WATER QUALITY 
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Civil service for a restored environment: closing the energy- 
production-waste cycle (In Italy), 6:7809 
ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 
ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
Flow Models 
Summary of four release consequence analyses for hypothetical 
nuclear waste repositories in salt and granite, 6:8126 (PNL— 
3548) 
Mathematical Models 
Computer modeling of nuclide adsorption on geologic 
materials (MINEQL Program), 6:8180 (LBL—11899) 
ENZYME ACTIVITY 
Quantitative Chemical Analysis 
Thioredoxin-like activity of thylakoid membranes, 6:8196 
ENZYMES 


See also CHOLINESTERASE 
RNA-ASE 
Biochemical Reaction Kinetics 
Thioredoxin-like activity of thylakoid membranes, 6:8196 
EOR 
See ENHANCED RECOVERY 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPOXIDES 
Mutagen Screening 
Destruction of direct-acting mutagens in drinking water by 
nucleophiles: implications for mutagen identification and 
mutagen elimination from drinking water, 6:8296 
EPOXY COMPOUNDS 
See EPOXIDES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
ERBIUM 166 TARGET 
Krypton 86 Reactions 
Alignment of transferred angular momentum in deeply inelastic 
collisions from discrete ‘y-ray angular correlations (600 
MeV), 6:8436 
Energy loss and nucleon exchange in the reaction of **Kr with 
166Er (8.18 MeV/amu), 6:8437 
ERBIUM COMPLEXES 
Molecuiar Structure 
Synthesis, chemistry and catalytic activity of complexes of 
lanthanide and actinide metals in unusual oxidation states and 
coordination environments. Progress report for period 
February 1, 1980-January 31, 1981, 6:8014 (COO—4216-8) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES 
Structural Chemical Analysis 
Double filaments in fibers and crystals of deoxygenated 
hemoglobin S, 6:8193 
ESCHERICHIA COLI 
Plasmids 
Cloning of an origin of DNA replication of Xenopus laevis, 
6:8198 
ESTROGENS 
Biological Effects 
Role of the occult insulin receptors in the regulation of 
atrophy and hypertrophy of skeletal muscles, 6:8210 (LA— 
8540-T) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANE 
Market 
Economic and market potential for SRC-II products, 6:6861 
ETHANOL 
See also GASOHOL 
Production 
Ethanol production in Northern New York: technical and 
economic feasibility. Final report, 6:7153 (NYSERDA—80- 
22) 


ETHERS 
Adsorption 
Respirator canister evaluation for selected organic vapors and 
sorbent performance against vinyl chloride, 6:8057 (LA— 
8560-MS) 
ETHNIC GROUPS 
See MINORITY GROUPS 


Effect of 1-aminocyclopropane-1-carboxylic acid on the 
production of ethylene in senescing flowers of Ipomoea 
tricolor Cav, 6:8199 

ETHYLMETHANE SULFONATE 
See EMS 
EUROPEAN COMMUNITIES 
Energy Demand 

LESS: Long-term Energy Simulation System presentation, 

application, scenarios, 6:7825 
Energy Supplies 

LESS: Long-term Energy Simulation System presentation, 

application, scenarios, 6:7825 
EUROPIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 


Resistance of high-level waste materials to dissolution in 
aqueous media, 6:7029 


Oxidation states of europium in zeolites, 6:8022 
EUROPIUM 152 
Environmental Transport 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 


Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 
EVACUATED COLLECTORS 
See also EVACUATED TUBE COLLECTORS 
Spectrally Selective Surfaces 
Evacuated selective solar collectors, 6:7535 
EVACUATED TUBE COLLECTORS 
Design 
Low cost vee-trough/evacuated tube collector module, 6:7562 
Heat Losses 
Effect of pressure on the performance of cylindrical solar 
collectors, 6:7532 


Three dimensional ray tracing through concentric tubular 
elements using vector methods, 6:7530 
Performance 
Effect of pressure on the performance of cylindrical solar 
collectors, 6:7532 
Evacuated tubular collector concepts and systems application, 
6:7537 
Low cost vee-trough/evacuated tube collector module, 6:7562 
EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EXCITATION SYSTEMS 
Performance 
Improved exciter performance using nonlinear identification 
and MRAS control, 6:7703 
Stability 
Improved exciter performance using nonlinear identification 
and MRAS control, 6:7703 
EXHAUST GASES 
Heat Recovery 
Energy: recovery of residual heat in the extraction of oilseeds 
and in the hydrogenation of edible oils and fats, 6:7928 
Heat saver device (Patent), 6:7924 
EXHAUST RECIRCULATION SYSTEMS 
Design 


Spark-ignition internal combustion engine (Patent), 6:7949 





Design 


EXPOSURE CHAMBERS 
Functional Models 
Instrumental inhaled-smoke dosimeter for the quantitative 
characterization of aerosol exposures, 6:8252 (CONF- 
791002—) 
EXTRACTION COLUMNS 
Comparative Evaluations 
Design data of selected reprocessing plants, 6:6995 (LA-tr—80- 
33) 
Design 
Design data of selected reprocessing plants, 6:6995 (LA-tr—80- 


33) 
EXXON GASIFICATION PROCESS 
Catalysts 
Catalytic coal gasification for SNG manufacture, 6:6858 


F 


FABRIC FILTERS 
Evaluation 
Improved method for conjugative transfer by filter mating of 
Streptococcus pneumoniae, 6:8205 
FAILURE MODE ANALYSIS 
C Codes 
Human factors analysis and design methods for nuclear waste 
retrieval systems. Volume III. User’s guide for the 
computerized event-tree analysis technique, 6:7024 (UCRL— 
15297(Vol.3)) 
FANS 
See BLOWERS 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST REACTORS 


See also FBR TYPE REACTORS 
FFTF REACTOR 


Pipelines 
Seismic analysis of piping with nonlinear supports, 6:7773 
Reactor Physics 
Users manual for the FORSS sensitivity and uncertainty 
analysis code system, 6:7742 (ORNL—S5316) 
FASTENERS 
Design 
Heat recoverable article (Patent), 6:8060 
FBR TYPE REACTORS 
See also LMFBR TYPE REACTORS 
Reactor Cores 
Calculations of added mass and damping coefficients for 
hexagonal cylinders in a confined viscous fluid, 6:7743 
FEDERAL ASSISTANCE PROGRAMS 
Information 
Doing business with the Department of Energy, €:7795 
(DOE/PR—0046) 
FEDERAL REPUBLIC OF GERMANY 
Coal Preparation Plants 
On-stream determination of ash and moisture content in West 
German coal preparation plants, 6:6902 (ANL—80-62) 
Energy Efficiency 
Program for energy research and technologies 1977-1980. 
Annual report 1979 on efficient uses of energy, fossil sources 
of primary energy, and new sources of energy, 6:7812 (NP— 
25193) 
Fossil Fuels 
Program for energy research and technologies 1977-1980. 
Annual report 1979 on efficient uses of energy, fossil sources 
of primary energy, and new sources of energy, 6:7812 (NP— 
25193) 
Radioactive Waste Management 
Assessment of national systems for obtaining local acceptance 
of waste management siting and routing activities, 6:7004 
(DOE/ET/44113—1) 
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Renewable Energy Sources 

Program for energy research and technologies 1977-1980. 
Annual report 1979 on efficient uses of energy, fossil sources 
of primary energy, and new sources of energy, 6:7812 (NP— 
25193) 

Solar Energy 

Solar energy projects for heating of buildings in Germany, 

6:7427 
FEEDWATER 
Water Treatment 
Prediction and control of scale in highly concentrated 
circulating cooling waters, 6:7690 (ANL—80-62) 
FERROELECTRIC MATERIALS 
Polarization 
Polarization fluctuations in ferroelectric models, 6:8456 
FERTILIZER INDUSTRY 
Demonstration Programs 

New developments in fertilizer technology. Bulletin Y-136, 

6:7912 (NP—25205) 
Energy Conservation 

Development of technology in the production of fertilizers in 
ammoniation-granulation plants. Progress report No. 12, 
September 1980. Final report, 6:7909 (DOE/CS/40276—T1) 

Situation 78: TVA Fertilizer Conference. Bulletin Y-131, 
6:7904 (CONF-7808 129—) 

Energy Consumption 

Situation 78: TVA Fertilizer Conference. Bulletin Y-131, 
6:7904 (CONF-7808129—) 

Situation 80: Bulletin Y-157 (Impacts of high costs of money, 
labor, and energy on the fertilizer retailer), 6:7903 (CONF- 
800885—) 

Exhibits 

New developments in fertilizer technology. Bulletin Y-136, 

6:7912 (NP—25205) 
Market 

Situation 78: TVA Fertilizer Conference. Bulletin Y-131, 

6:7904 (CONF-7808129—) 
Meetings 

Situation 78: TVA Fertilizer Conference. Bulletin Y-131, 
6:7904 (CONF-7808129—) 

Situation 80: Bulletin Y-157 (Impacts of high costs of money, 
labor, and energy on the fertilizer retailer), 6:7903 (CONF- 
800885—) 

Research Programs 

New developments in fertilizer technology. Bulletin Y-136, 

6:7912 (NP—25205) 
Trade 

Situation 78: TVA Fertilizer Conference. Bulletin Y-131, 

6:7904 (CONF-7808129—) 
FERTILIZERS 
Cost 

Situation 80: Bulletin Y-157 (Impacts of high costs of money, 
labor, and energy on the fertilizer retailer), 6:7903 (CONF- 
800885—) 

Manufacturing 

Development of technology in the production of fertilizers in 
ammoniation-granulation plants. Progress report No. 12, 
September 1980. Final report, 6:7909 (DOE/CS/40276—T1) 

Market 
Situation 78: TVA Fertilizer Conference. Bulletin Y-131, 
6:7904 (CONF-7808129—) 
Production 
Nitrogen fertilizer production by solar energy, 6:7195 
FFTF REACTOR 
Neutron Absorbers 

Critical experiments with solid neutron absorbers and water- 

moderated fast test reactor fuel pins, 6:7745 
Reactivity 

Evaluation of MSM for assessing subcritical reactivities in 

FFTF, 6:7739 (HEDL-SA—2178-FP) 
Subcriticality 

Evaluation of MSM for assessing subcritical reactivities in 

FFTF, 6:7739 (HEDL-SA—2178-FP) 
FIREDAMP 
See METHANE 
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FIREPLACES 
Heat Exchangers 
Fireplace heating unit (Patent), 6:7885 
FIRST WALL 
Design 
Aluminum vacuum vessel/first wall concept for the CTHR, 
6:8497 (WFPS-TME—80-008) 
FISCHER-TROPSCH SYNTHESIS 
Chemical Reaction Kinetics 
Computer simulation and parametric study of a Sasol type 
fluidized bed Fischer-Tropsch reacto1, 6:6839 
(DOE/ET/00276—T1) 
Mathematical Models 
Computer simulation and parametric study of a Sasol type 
fluidized bed Fischer-Tropsch reactor, 6:6839 
(DOE/ET/00276—T1) 
Parametric Analysis 
Computer simulation and parametric study of a Sasol type 
fluidized bed Fischer-Tropsch reactor, 6:6839 
(DOE/ET/00276—T1) 
Specificity 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Thermodynamics 
Computer simulation and parametric study of a Sasol type 
fluidized bed Fischer-Tropsch reactor, 6:6839 
(DOE/ET/00276—T1) 
FISH CULTURE 
See AQUACULTURE 
FISHES 
See also TROUT 
Carcinogenesis 
Rivulus marmoratus: a unique fish useful in chronic marine 
bioassays of halogenated organics, 6:8298 
Respiration 
Biological monitoring of chlorine-induced ventilatory changes 
in bluegill sunfish (Lepomis macrochirus), 6:8290 
Sister Chromatid Exchanges 
Sister chromatid exchange assay for detecting genetic damage 
to marine fish exposed to mutagens and carcinogens, 6:8299 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons.) 
Gamma Spectroscopy 
Evaluation of relative detection efficiency on sets of irradiated 
fuel elements, 6:7068 (LA-UR—80-3710) 
FISSION PRODUCTS 
After-Heat 
Fission-product decay heat: preliminary ENDF/B-V vs 
ENDF/B-IV, 6:8429 (LA—8630-PR) 
FISSIONABLE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
any process.) 
See also FISSILE MATERIALS 
Criticality 
Technical specifications for the Pajarito Site Critical 
Experiments Facility, 6:8056 (LA—6016-SOP(Rev.1)) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FIXED MIRROR COLLECTORS 
Optics 
Optical analysis of the fixed spherical mirror/tracking linear 
receiver solar concentrator including statistically distributed 
reflector slope errors, 6:7565 
FLAME PROPAGATION 
Droplets 
Calculation of the burning rates of interacting fuel droplets, 
6:8047 
FLAMES 
Further observations of the effect of sample probes on 
pollutant gases drawn from flame zones, 6:8048 
Research Programs 
Fundamental combustion and diagnostics research at Sandia, 
6:8045 (SAND—80-8246) 
Stability 
Bifurcation phenomena in burner-stabilized premixed flames, 
6:8046 


FLAT PLATE COLLECTORS 
Thermal Insulation 


FLASH HYDROPYROLYSIS PROCESS 
Economics 
Coal hydrogasification process development. Volume II. Peat 
studies. Second annual technical progress report, 
government fiscal year 1980, 6:6849 (FE—3125-24(Vol.2)) 
Mathematical Models 
Coal hydrogasification process development. Volume II. Peat 
studies. Second annual technical progress report, 
government fiscal year 1980, 6:6849 (FE—3125-24(Vol.2)) 
Process Development Units 
Coal hydrogasification process development. Volume I. Coal 
studies. Second annual technical progress report, 
Government fiscal year 1980, 6:6848 (FE—3125-24(Vol.1)) 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS 
Adhesives 
Low cost high temperature adhesive bonded solar collectors, 
6:7538 
Air Flow 
Theoretical and experimental investigation of the flow in a flat 
plate collector, 6:7524 
Comparative Evaluations 
Comparative study of parallel-tubes and serpentine type flat- 
plate solar collectors, 6:7521 
Coverings 
Cylindrical glass tubes for flat plate collector covers, 6:7531 


Unitary solar collector - a new approach to low-cost, flat-plate 
systems, 6:7536 
Heat Transfer Fluids 
Evaluation of the influence of heat transfer fluid properties and 
flow rate on flat plate solar collector efficiency, 6:7548 
Thermography 
Experimental study on flow distribution in channels of flat- 
plate solar collectors using I.R. thermography, 6:7523 
Mathematical Models 
Study of the nonlinear dynamics of a flat-plate collector, 
6:7578 
Orientation 
Effect of off-south orientation on optimum conditions for 
maximum solar energy absorbed by flat plate collector 
augmented by plane reflector, 6:7534 
Performance 
Low cost high temperature adhesive bonded solar collectors, 
6:7538 
Tests of all-day collector performance, 6:7543 
Unitary solar collector - a new approach to low-cost, flat-plate 
systems, 6:7536 
Performance Testing 
Comparison of test results for flat-plate water-heating solar 
collectors using BSE and ASHRAE procedures, 6:7542 
CSU Solar Housee III solar heating and cooling system 
performance. Annual report: technical summary, 1 October 
1978-30 September 1979, 6:7501 (DOE/CS/30122—T1) 
Proposed method for testing radiative cooling flat-plate 
collectors, 6:7547 
Tests of all-day collector performance, 6:7543 
Radiative Cooling 
Proposed method for testing radiative cooling flat-plate 
collectors, 6:7547 
Test Facilities 
Comparison of test results for flat-plate water-heating solar 
collectors using BSE and ASHRAE procedures, 6:7542 
Laboratory tests for flat plate solar collectors, 6:7546 
Testing 
Results and analysis of the CEC round-robin testing of three 
solar collectors, 6:7505 
Thermal 
Evaluation of the influence of heat transfer fluid properties and 
flow rate on flat plate solar collector efficiency, 6:7548 
Thermal Insulation 
Study on flat plate solar collectors under transient conditions, 
6:7533 





FLORIDA 
Power Systems 

Analysis of 12 electric power system outages/disturbances 
impacting the Florida Peninsula, 6:7717 (DOE/RG/06359— 
1) 

FLORIDA UNIVERSITY REACTOR 
See UFTR REACTOR 

FLOW (HEAT) 
See HEAT FLOW 

FLOW MODELS 

Summary of four release consequence analyses for hypothetical 
nuclear waste repositories in salt and granite, 6:3126 (PNL— 
3548) 

Systematic approach for assessment of alternative nuclear 
waste management strategies, 6:7056 

Finite Element Method 

Computation of the velocity field and mass balance in the 
finite-element modeling of groundwater flow, 6:8179 
(CONF-801217—2) 

FLOW RATE 
Finite Element Method 

Computation of the velocity field and mass balance in the 
finite-element modeling of groundwater flow, 6:8179 
(CONF-801217—2) 

FLOWMETERS 
Materials 
Measurement of flow of hot dirty gas, 6:6834 (ANL—80-62) 
Trace Amounts 

Computer automation of continuous-flow analyzers for trace 
constituents in water. Volume 4. Description of program 
segments. Part 9. TAA03, 6:8096 (UCRL— 
$2532(Vol.4)(Pt.9)) 

Computer automation of continuous-flow analyzers for trace 
constituents in water. Volume 4. Description of program 
segments. Part 7. TAAO1, 6:8095 (UCRL— 
$2532(Vol.4)(Pt.7)) 

FLOWSHEETS 
Comparative Evaluations 

Schematic flowsheet comparison of reprocessing plants, 6:6998 

(LA-tr—80-32) 
FLUE GAS 
Availability 

State-of-the-art review of nitrogen and flue gas flooding in 
enhanced oil recovery. Final report, 6:6922 
(DOE/MC/08333—2) 

Chemical Properties 

State-of-the-art review of nitrogen and flue gas flooding in 
enhanced oil recovery. Final report, 6:6922 
(DOE/MC/08333—2) 

Cost 

State-of-the-art review of nitrogen and flue gas flooding in 
enhanced oil recovery. Final report, 6:6922 
(DOE/MC/08333—2) 

Desulfurization 

Desulfurization and low temperature regeneration of 
carbonaceous adsorbent (Patent), 6:8083 

Lime FGD system and sludge disposal case study. Final 
report, 6:6886 (EPRI-CS—1631) 

Method of increasing the sulfation capacity of alkaline earth 
sorbents, 6:7716 

Optimum energy utilization in limestone flue gas 
desulfurization, 6:7933 

State-of-the-art review of materials-related problems in flue gas 
desulfurization systems, 6:6883 (ANL—80-59) 

Physical Properties 

State-of-the-art review of nitrogen and flue gas flooding in 
enhanced oil recovery. Final report, 6:6922 
(DOE/MC/08333—2) 

Sampling 

Sample extraction and dilution system for measurement of 
submicron particle size distributions in industrial flue gas 
streams, 6:6885 (ANL—80-62) 

FLUIDIZED BED 
Sampling 

Diagnostic measurement methods for fluidized bed reactors, 

6:8067 (ANL—80-62) 
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FLUIDIZED-BED COMBUSTION 
Health Hazards 
Effects of coal combustion and gasification upon lung structure 
and function. Quarterly progress report, 6:6915 
(DOE/MC/11284—T6) 
Health effects of coal technologies: research needs, 6:8274 
(DOE/HHS/EPA—05) 
Research Programs 
Exploratory and basic fluidized-bed combustion studies. 
ly report, October-December 1979, 6:6910 
(ANL/CEN/FE—80-7) 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
Systems Analysis 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
FLUIDIZED-BED COMBUSTORS 
Combustion Products 
Alkali metal vapor removal from pressurized fluidized-bed 
combustor flue gas. Annual report, October 1979-September 
1980, 6:6911 (ANL/CEN/FE—80-16) 
Environmental Effects 
Sampling and monitoring technology: a new engineering 
discipline (Sampling, monitoring and control), 6:6890 
(ANL—80-62) 
Heat Exchangers 
Experiments on heat exchanger solidity for coal-fired fluidized 
bed applications, 6:8076 
Heat Transfer 
Solid fuel combustion technology for the Stirling engine, 
6:8075 (DOE/QQ/90430—T1) 
Materials 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
Mathematical Models 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
FLUORINE 18 
Energy-Level Transitions 
Parity nonconservation in ‘*F, ‘°F, and "Ne, 6:8419 
FLUORINE 19 
Energy-Level Transitions 
Parity nonconservation in ‘°F, 'F, and *'Ne, 6:8419 
FLUORINE 19 REACTIONS 
Compound-Nucleus Reactions 
Multiple band structures in Ge, 6:8424 
FLUORINE 19 TARGET 
Pion Minus Reactions 
Experimental study of radiative pion capture on “C, Ne, 
Zr, °F and C, 6:8415 (LBL—10954) 
FLUORITE 
Phase Studies 
Crystal chemistry and phase relations in the synthetic minerals 
of ceramic waste forms. I. Fluorite and monazite structure 


Crystal chemistry and phase relations in the synthetic minerals 
of ceramic waste forms. I. Fluorite and monazite structure 
phases, 6:7039 

FLUX CORED ARC WELDING 
See ARC WELDING 
FLY ASH 
Biological Effects 

Effect of reaerosolized fly ash from an atmospheric pressure 
fluidized-bed combustor on murine alveolar macrophage 
function, 6:8260 (CONF-791002—) 

Membrane protein changes in rabbit alveolar macrophages 
induced by particulates from fossil-fuel sources, 6:8261 
(CONF-791002—) 

Inhalation 

Effects of coal combustion and gasification upon lung structure 
and function. Quarterly progress report, 6:6915 
(DOE/MC/11284—T6) 

Intratracheal Administration 

Effects of coal combustion and gasification upon lung structure 
and function. Quarterly progress report, 6:6915 
(DOE/MC/11284—T6) 
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Mutagenesis 

Interlaboratory comparison of mutagenesis testing of coal fly 
ash derived from different coal conversion technologies, 
6:8269 (CONF-791002—) 

Toxicity 

Macrophage toxicology of inhaled coal fly ash and silica, 
6:8262 (CONF-791002—) 

Mammalian responses to exposure to the total diluted effluent 
from fluidized-bed combustion of coal, 6:8249 (CONF- 
791002—) 

Quantification of inhaled coal fly ash in rat lung, 6:8250 
(CONF-791002—) 

Scanning electron microscopy and microanalysis of fly ash- 
lung cell interactions, 6:8251 (CONF-791002—) 

Waste Product Utilization 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
FMIT LINAC 
FMIT update, 6:8086 (HEDL-SA—2256) 
Remote Handling Equipment 

Remote handling features of the Fusion Materials Irradiation 

Test (FMIT) facility, 6:8485 (HEDL-SA—2192-FP) 
FOOD 
Chlorination 

Toxicology of compounds resulting form the use of chlorine in 

food processing, 6:8309 
FOOD CHAINS 
Radionuclide Migration 

Review of parameters describing terrestrial food-chain 

transport of lead-210 and radium-226, 6:8128 
FOOD INDUSTRY 
Fuels 

Transportation fuel requirements in the food and fiber system, 

6:7927 
FORCED CONVECTION 
Numerical Solution 

Experimental and numerical study of steady forced-convection 

heat transfer in a spherical annulus, 6:8069 (UCRL—53081) 
FORECASTING 
Power Demand 

Quantifying the effects of residential energy programs for use 

in system planning, 6:7889 
FORMALDEHYDE 
Emission Spectra 

Quenching, electronic energy transfer, and rotational relaxation 

of S; formaldehyde, 6:8352 
Fluorescence 

Quenching, electronic energy transfer, and rotational relaxation 

of S; formaldehyde, 6:8352 
Isomerization 

Near degenerate rearrangement between the radical cations of 

formaldehyde and hydroxymethylene, 6:8363 
Stereochemistry 
Near degenerate rearrangement between the radical cations of 
formaldehyde and hydroxymethylene, 6:8363 
FOSSIL FUELS 
See also COAL 

NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 
SYNTHETIC FUELS 

Evaluation 

Energy in the 21st century and the present implications, 6:7820 

Industry 

Quarterly report on the safety analysis and review system for 
the Department of Energy's fossil energy programs: phase I, 
6:8318 (DOE/ET/13650—1) 

Research Programs 
Program for energy research and technologies 1977-1980. 
Annual report 1979 on efficient uses of energy, fossil sources 
of primary energy, and new sources of energy, 6:7812 (NP— 
25193) 
FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 


FUEL CELL POWER PLANTS 
Economic Analysis 


Combined-Cycle Power Plants 

Southern California Edison Company's Notice of Intention to 
seek certification for a combined-cycle generating station. 
Final report, 6:7845 

Evaluations 

PFB coal fired combined cycle development program: 
commercial plant economic analysis (Task 1.6), 6:7694 (FE— 
2357-31) 


Analysis 
PFB coal fired combined cycle development program: 
commercial plant economic analysis (Task 1.6), 6:7694 (FE— 
2357-31) 
Impacts 
Limits on the organic storage of carbon from burning fossil 
fuels, 6:8102 
Flue Gas 
Method of increasing the sulfation capacity of alkaline earth 
sorbents, 6:7716 
Fuel Substitution 
Gas turbine combustor performance on synthetic fuels. Final 
report, 6:7693 (EPRI-AP—1623(Vol.1)) 
Performance 
Update report on the performance of 400 megawatt and larger 
nuclear and coal-fired generating units. Performance through 
1977, 6:7813 (DOE/RG—0052) 
Pollution Control Equipment 
Pollution control system (Patent), 6:7715 
Site Surveys 
Terrestrial flora and fauna in the vicinity of the Delmarva 
Power and Light station and proposed expansion site. 
Special report 77, 6:7714 (NP—25221) 
FRANCE 
Radioactive Waste Management 
Assessment of national systems for obtaining local acceptance 
of waste management siting and routing activities, 6:7004 
(DOE/ET/44113—1) 
Solar Energy 
French programs of research and experimentation aiming at 
the development of solar energy in buildings, 6:7429 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRESNEL LENS 
Design 
Hybrid silicone-glass Fresnel lens as concentrator for 
photovoltaic applications, 6:7570 
Unique new Fresnel lens solar concentrator, 6:7569 
FROGS 
DNA-Cloning 
Cloning of an origin of DNA replication of Xenopus laevis, 
6:8198 
FTR REACTOR 
See FFTF REACTOR 
FUEL ADDITIVES 
Comparative Evaluations 
Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, April-June 
1980, 6:6873 (FE—2315-55) 
FUEL ASSEMBLY DISMANTLING 
Studies and research concerning BNFP. Spent fuel disassembly 
and canning program at Barnwell Nuclear Fuel Plant 
(BNFP) preliminary process assessment studies, 6:6999 
(AGNS—47921-2.3-5) 
FUEL CANS 
Stress Corrosion 
Characterization of irradiated Zircaloys: susceptibility to stress 
corrosion cracking. Final report, 6:7753 (EPRI-NP—1557) 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELL POWER PLANTS 
Cycles 
Task report No. 3. Systems analysis of organic Rankine 
bottoming cycles, 6:7860 (PSI-TR—245) 
Economic Analysis 
Economic comparison of molten carbonate fuel cells and gas 
turbines in coal gasification-based power plants. Final report, 
6:7692 (EPRI-AP—1543) 





FUEL CELL POWER PLANTS 
Systems Analysis 


Systems Analysis 
Task report No. 3. Systems analysis of organic Rankine 
bottoming cycles, 6:7860 (PSI-TR—245) 
FUEL CELLS 


See also ACID ELECTROLYTE FUEL CELLS 
REDOX FUEL CELLS 
REGENERATIVE FUEL CELLS 


Containers 
Fuel cell electrolyte reservoir layer and method for making 
(Patent), 6:7861 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL FEEDING SYSTEMS 
Coatrol Systems 
Distributed microcomputer control of a coal gasifier feed 
system, 6:6821 (ANL—80-62) 
Flowmeters 
Coal feedrate meter for slurry or pneumatic conveyor coal 
utilization plant feedline service, 6:6836 (ANL—80-62) 
FUEL GAS 


See also HIGH BTU GAS 
LOW BTU GAS 


Chemical Reaction Yield 
Hydrocarbonization research: completion report, 6:6851 
(ORNL/TM—6693) 
Flow Rate 
Measurement of flow of hot dirty gas, 6:6834 (ANL—80-62) 
FUEL OILS 


See also HEATING OILS 
RESIDUAL FUELS 


Chemical Reaction Yield 
Hydrocarbonization research: completion report, 6:6851 
(ORNL/TM—6693) 
Combustion 
Operation and maintenance of DOE/PETC 700 H.P. 
Combustion Test Facility 100-20 H.P. firetube boiler test 
facility Contract No. De-AC02-78ET 13011. Quarterly 
activity report, Jun 30, 1980-Sep 29, 1980: third quarter, 
6:6912 (DOE/ET/13011—12) 
Market 
Economic and market potential for SRC-II products, 6:6861 
Production 
Engineering modifications to existing waste atactic 
polypropylene to fuel conversion plant, Novamont Corp., 
LaPorte, Texas, 6:7092 (DOE/CS/40273—1) 
FUEL PINS 
Performance 
Effects of variations in fuel pellet composition and size on 
mixed-oxide fuel pin performance, 6:7740 (HEDL-SA—2209- 
FP) 
FUEL PLATES 
Nondestructive Analysis 
Fast critical assembly safeguards. Summary report, October 
1978-September 1979, 6:7067 (ANL—80-13(Vol.2)) 
Performance Testing 
Fuel plate and fusion insulator irradiation test program, 6:7757 
(EGG-FT—S5273) 
FUEL REPROCESSING PLANTS 


See also BARNWELL FUEL PROCESSING PLANT 
IDAHO CHEMICAL PROCESSING PLANT 


Flowsheets 
Schematic flowsheet comparison of reprocessing plants, 6:6998 
(LA-tr—80-32) 
Safeguards 
Some safeguards approaches and evaluation methods, 6:7077 
FUEL RODS 
Stress Analysis 
Stress analysis for long cylindrical oxide fuel rods in nuclear 
reactors, 6:7754 
FUEL SLURRIES 
Combustion 
Operation and maintenance of DOE/PETC 700 H.P. 
Combustion Test Facility 100-20 H.P. firetube boiler test 
facility Contract No. De-AC02-78ET 13011. Quarterly 
activity report, Jun 30, 1980-Sep 29, 1980: third quarter, 
6:6912 (DOE/ET/13011—12) 
Hydraulic Transport 
Methacoal enhances the transportation and use of coal 
resources., 6:6906 
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Measuring Methods 
Preliminary evaluation of instruments for on-line 
characterization of coal-oil mixture fuel, 6:6909 (ANL—80- 
62) 
Rheology 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
FUEL SUBSTITUTION 
Environmental Impacts 
Environmental assessment related to the conversions of boilers 
No. 1 and No. 5 at Argonne National Laboratory, 6:8104 
(DOE/EA—0126) 
FUELS 


See also DIESEL FUELS 
FOSSIL FUELS 
FUEL GAS 
FUEL OILS 
FUEL SLURRIES 
GASOHOL 
GASOLINE 
JET ENGINE FUELS 
LIQUID FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 


ASHRAE special project No. 22 Task 4. Final report, 6:7848 
(DOE/CS/20057—T3) 
FULVIC ACIDS 
Chlorination 
Effect of temperature, pH and bromide concentration on the 
trihalomethane reaction of chlorine with aquatic humic 
material, 6:8137 
FUMES 
See AEROSOLS 
2-FURALALDEHYDE 
See FURFURAL 
FURFURAL 
Yields 
Xylose recovery from hemicellulose by selective acid 
hydrolysis, 6:7179 
FURNACES 


See also BLAST FURNACES 
WOOD BURNING FURNACES 


Design 
Furnace especially well suited for burning straw, wood waste 
materials and the like (Patent), 6:8077 
Heat Recovery Equipment 
Heat saver device (Patent), 6:7924 
FURNITURE INDUSTRY 
Occupational Safety 
Surface coating of metal furniture: background information for 
proposed standards, 6:8108 (EPA—450/3-80-007a) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GALAXY CLUSTERS 
Helmholtz Instability 
Kelvin-Helmholtz instability in clusters of galaxies’, 6:8336 
GALAXY NUCLEI 
Electron-Positron Interactions 
Gamma-ray lines and continuum radiation from the galactic 
center direction, 6:8337 
GALLIUM 
Atom-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
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Biological Accumulation 
Quantitative biokinetic studies of radionuclides and assessment 
of risks from internally deposited radioactivity, 6:8235 
(DOE/EV/10359—1) 
Electron-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Neutron Reactions 
Evaluation of the Ga(n,y) reaction (0.1 eV to 4 MeV), 6:8428 
(LA—8630-PR) 
Oscillator Strengths 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Photon-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
GALLIUM 68 


Preparation of gallium-68 radiopharmaceuticals for positron 
tomography. Progress report, November 1, 1977-October 31, 
1980, 6:8038 (COO—4318-3) 
GALLIUM ARSENIDE SOLAR CELLS 


Study of the morphology, fabrication and methods of 
increasing the efficiency of gallium arsenide Schottky-Barrier 
solar cells. Final report, 6:7169 
Fabrication 
Gallium arsenide photovoltaic dense array for concentrator 
applications. Final report, 6:7154 (SAND—78-7056) 
Single and polycrystalline GaAs solar cells using OM-CVD, 
6:7186 
Study of the morphology, fabrication and methods of 
increasing the efficiency of gallium arsenide Schottky-Barrier 
solar cells. Final report, 6:7169 
Performance Testing 
Gallium arsenide photovoltaic dense array for concentrator 
applications. Final report, 6:7154 (SAND—78-7056) 
GALLIUM ARSENIDES 
Cathodoluminescence 
Cathodoluminescence studies of anomalous ion implantation 
defect introduction in lightly and heavily doped liquid phase 
epitaxial GaAs:Sn, 6:7995 
Chemical Vapor Deposition 
Single and polycrystalline GaAs solar cells using OM-CVD, 
6:7186 
Crystal Defects 
Cathodoluminescence studies of anomalous ion implantation 
defect introduction in lightly and heavily doped liquid phase 
epitaxial GaAs:Sn, 6:7995 
Etching 
Cathodoluminescence studies of anomalous ion implantation 
defect introduction in lightly and heavily doped liquid phase 
epitaxial GaAs:Sn, 6:7995 
GAS CHROMATOGRAPHY 
On-Line Systems 
On-line gas chromatograph system for synfuels plants, 6:6824 
(ANL—80-62) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS INJECTION 
Pipes 
Specification of material and fabrication considerations in the 
procurement of pipe for high pressure gas service in Iran, 
6:6932 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
Design 
Conceptual design of a KrF scaling module. Final report, 
6:8482 (DOE/DP/40115—1) 
Performance 
Apparatus for improving the working time of the XeBr laser, 
6:8066 
GAS LIFTS 
See also OIL WELLS 





GASTROINTESTINAL TRACT 
Sensitivity 


PETROLEUM 
System for recovering fluids from a horizontal wellbore 
(Patent), 6:6931 
GAS TURBINE ENGINES 
Protective Coatings 
Combustion zone durability program-B. Task VIII. Sputter 
deposited ceramic and metallic coatings. Executive summary 
(Graded metal; metal/ceramic layered; dense surface 
ceramic), 6:7962 (DOE/RL/01830—T4) 
GAS TURBINE POWER PLANTS 
Economic Analysis 
Economic comparison of molten carbonate fuel cells and gas 
turbines in coal gasification-based power plants. Final report, 
6:7692 (EPRI-AP—1543) 
Fuel Substitution 
Gas turbine combustor performance on synthetic fuels. Final 
report, 6.7693 (EPRI-AP—1623(Vol.1)) 
GAS TURBINES 
Combustors 
Gas turbine combustor performance on synthetic fuels. Final 
report, 6:7693 (EPRI-AP—1623(Vol.1)) 
GASEOUS WASTES 


See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 


Denitrification 
Method for removing nitrogen oxides from a gas stream 
(Patent), 6:8082 
GASOHOL 
Fuel Economy 
Comparisons of gasohol and gasoline in laboratory and field 
trials, 6:7895 (CONF-801030—3) 
Performance Testing 
Comparisons of gasohol and gasoline in laboratory and field 
trials, 6:7895 (CONF-801030—3) 
GASOLINE 
Chemical Composition 
Commercial-scale refining of Paraho crude shale oil into 
military-specification fuels, 6:6966 
Consumption Rates 
Residential energy consumption survey: consumption patterns 
of household vehicles, June to August 1979, 6:7897 
(DOE/EIA—0207/4) 
Fuel Economy 
Comparisons of gasohol and gasoline in laboratory and field 
trials, 6:7895 (CONF-801030—3) 
Fleet trials using methanol/gasoline blends, 6:7896 (CONF- 
801030—4) 
Inventories 
Residential energy consumption survey: consumption patterns 
of household vehicles, June to August 1979, 6:7897 
(DOE/EIA—0207/4) 
Performance Testing 
Comparisons of gasohol and gasoline in laboratory and field 
trials, 6:7895 (CONF-801030—3) 
Fleet trials using methanol/gasoline blends, 6:7896 (CONF- 
801030—4) 
Physical Properties 
Commercial-scale refining of Paraho crude shale oil into 
military-specification fuels, 6:6966 
Prices 
Residential energy consumption survey: consumption patterns 
of household vehicles, June to August 1979, 6:7897 
(DOE/EIA—0207/4) 
Production 
Zinc chloride process for the hydrocracking of coal, 6:6860 
GASTEROPODS 
See MOLLUSCS 
GASTROINTESTINAL TRACT 
Radionuclide Kinetics 
Absorption of Plutonium from the gastrointestinal tract after 
inhalation by the neonatal animal, 6:8218 (CONF-791002—) 
Sensitivity 
Distribution and retention of Beryllium in guinea pigs after 
administration of a BeCl, aerosol, 6:8253 (CONF-791002—) 





GENE RECOMBINATION 
Sensitivity 


GENE RECOMBINATION 
Time Dependence 
Improved method for conjugative transfer by filter mating of 
Streptococcus pneumoniae, 6:8205 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (RADIOISOTOPE) 
See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GEOCHEMICAL SURVEYS 
See also MARINE SURVEYS 
Quality Control 
Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance, 
6:8004 (GJBX—240(80)) 
GEOCHEMISTRY 
Research Programs 
Synopses of R and D in geothermal-geochemical engineering 
at the Lawrence Livermore National Laboratory 1976-1980, 
6:7630 (UCID— 18863) 
GEOLOGIC DEPOSITS 


See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 


Flow Models 
Buoyancy flow in fractures intersecting a nuclear waste 
repository, 6:8331 (LBL—11112) 
Fractures 
Buoyancy flow in fractures intersecting a nuclear waste 
repository, 6:8331 (LBL—11112) 
Sorptive Properties 
Computer modeling of nuclide adsorption on geologic 
materials (MINEQL Program), 6:8180 (LBL—11899) 
GEOLOGIC FAULTS 
Probability 
Application of geometric probability to the existence of faults 
in anisotropic media, 6:7054 
GEOPHYSICAL SURVEYS 


See also MARINE SURVEYS 
SEISMIC SURVEYS 
Computer Codes 
User's manual for covariance and hypothesis testing program, 
6:7619 (DOE/ET/28354—1/2) 
Data Analysis 
User's manual for covariance and hypothesis testing program, 
6:7619 (DOE/ET/28354—1/2) 
Numerical Solution 
Resolution and error of the back projection technique 
algorithm for geophysical tomography, 6:8325 (UCRL— 
52984) 
GEOPRESSURED SYSTEMS 
Environmental Impacts 
Environmental analysis of geopressured-geothermal prospect 
areas, De Witt and Colorado counties, Texas. Final report, 
March | - August 31, 1979, 6:7634 (DOE/ET/27127—1) 
Geothermal Wells 
Geopressured-geothermal drilling and testing plan: Magma 
Gulf/Technadril-Dept. of Energy MGT-DOE AMOCO Fee 
No. 1 well, Cameron Parish, Lousiana, 6:7640 (NVO—217) 
GEORGIA 
Heat Flow 
Heat flow and heat generation in the Atlantic Coastal Plain, 
6:7616 (DOE/ET/27001—8) 
Heat flow and heat generation in the Piedmont, 6:7617 
(DOE/ET/27001—8) 
Lithology 
Lithology of the southern Atlantic Coastal Plain with 
reference to thermal conductivity and temperature 
prediction, 6:7615 (DOE/ET/27001—8) 
GEOTHERMAL ENERGY 
Commercialization 
Geothermal investment analysis with site-specific applications 
to Roosevelt Hot Springs and Cove Fort-Sulphurdale, Utah, 
6:7632 (DOE/ET/28486—T1) 
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Investment 
Geothermal investment analysis with site-specific applications 
to Roosevelt Hot Springs and Cove Fort Sulphurdale, Utah, 
6:7632 (DOE/ET/28486—T1) 


Assessment of the geothermal potential within the BPA 
marketing area, 6:7633 (DOE/BP/15325—T1) 
Power Potential 
Geothermal investment analysis with site-s applications 
to Roosevelt Hot Springs and Cove Fort-Sulphurdale, Utah, 
6:7632 (DOE/ET/28486—T1) 
Public Policy 
Geothermal investment analysis with site-specific applications 
to Roosevelt Hot Springs and Cove Fort-Sulphurdale, Utah, 
6:7632 (DOE/ET/28486—T1) 
GEOTHERMAL ENERGY CONVERSION 
Direct Contact Heat Exchangers 
Heat exchange: new uses for direct-contact units, 6:8071 
Thermodynamic Cycles 
Energy-conversion system tested on hot-water wells, 6:7638 
FIELDS 


See also GEYSERS GEOTHERMAL FIELD 
SALTON SEA GEOTHERMAL FIELD 


Heat Flow 
Method and apparatus for determining vertical heat flux of 
geothermal field (Patent), 6:7631 
FLUIDS 
Corrosive Effects 
Evaluation of materials exposed to high-velocity, high-salinity, 
highly mineralized geothermal brine, 6:7641 
Research Programs 
Synopses of R and D in geothermal-geochemical engineering 
at the Lawrence Livermore National Laboratory 1976-1980, 
6:7630 (UCID— 18863) 
Scale Control 
Synopses of R and D in geothermal-geochemical engineering 
at the Lawrence Livermore National Laboratory 1976-1980, 
6:7630 (UCID— 18863) 
GEOTHERMAL HEATING SYSTEMS 


Heating facilities, Virginia Lake Townhouses & Apartments, 
Reno, Nevada, 6:7642 (DOE/BP/15325—T14) 
GEOTHERMAL INDUSTRY 
Investment 
Geothermal investment analysis with site-specific applications 
to Roosevelt Hot Springs and Cove Fort-Sulphurdale, Utah, 
6:7632 (DOE/ET/28486—T1) 
GEOTHERMAL POWER PLANTS 


Facilities for utilization of geothermal steam, Verdant Vales 
School, Middletown, California, 6:7637 (DOE/ET/27256— 
T6) 
Environmental Impacts 
Environment, health, socioeconomics and environmental 
control technology. Executive summary, 6:7635 
(DOE/TIC— 11308) 
Socio-Economic Factors 
Environment, health, socioeconomics and environmental 
control technology. Executive summary, 6:7635 
(DOE/TIC—11308) 
GEOTHERMAL PROCESS HEAT 
Feasibility Studies 
Utilization of geothermal energy for methane production for 
J.A. Albertson Land and Cattle Company. Final report, 
6:7643 (DOE/ET/27230—T2) 
GEOTHERMAL RESOURCES 
Data Analysis 
Hypothesis testing for resource evaluation: an application to 
geothermal potential estimation in Nevada, 6:7605 
(DOE/ET/28354—1/1) 
Environmental Impacts 
Area development plan of the geothermal potential in planning 
region 8, Roosevelt - Custer area, 6:7606 (DOE/ID/12011— 
1) 


Limiting factors on geothermal development, Imperial County, 
California, USA, 6:7607 
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Institutional Factors 

Area development plan of the geothermal potential in planning 
region 8, Roosevelt - Custer area, 6:7606 (DOE/ID/12011— 
1) 

Power Potential 

Assessment of the geothermal potential within the BPA 

marketing area, 6:7604 (DOE/BP/15325—T13) 
Resource Dev: 

Area development plan of the geothermal potential in planning 
region 8, Roosevelt - Custer area, 6:7606 (DOE/ID/12011— 
1) 

Limiting factors on geothermal development, Imperial County, 
California, USA, 6:7607 

Resource Potential 

Assessment of the geothermal potential within the BPA 
marketing area, 6:7604 (DOE/BP/15325—T13) 

Assessment of the geothermal potential within the BPA 
marketing area, 6:7633 (DOE/BP/15325—T1) 

Hypothesis testing for resource evaluation: an application to 
geothermal potential estimation in Nevada, 6:7605 
(DOE/ET/28354— 1/1) 

GEOTHERMAL SYSTEMS 


See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HOT-WATER SYSTEMS 


Computerized Simulation 
Analysis of the relationship between energy output and well 
spacing in a typical Atlantic coastal plain geothermal doublet 
system, 6:7639 (DOE/ET/27001—8) 
Geothermal reservoir engineering computer code comparison 
and validation, 6:7611 (DOE/SF/11452—1) 
Heat Extraction 
Analysis of the relationship between energy output and well 
spacing in a typical Atlantic coastal plain geothermal doublet 
system, 6:7639 (DOE/ET/27001—8) 
Mathematical Models 
Analysis of the relationship between energy output and well 
spacing in a typical Atlantic coastal plain geothermal doublet 
system, 6:7639 (DOE/ET/27001—8) 
Report II. Heat flow above an arbitrarily dipping plane of heat 
sources, 6:7624 (DOE/ID/12079—19) 
Reservoir Engineering 
Geothermal reservoir engineering computer code comparison 
and validation, 6:7611 (DOE/SF/11452—1) 
Well Spacing 
Analysis of the relationship between energy output and well 
spacing in a typical Atlantic coastal plain geothermal doublet 
system, 6:7639 (DOE/ET/27001—8) 
GEOTHERMAL WELLS 
Testing 
Geopressured-geothermal drilling and testing plan: Magma 
Gulf/Technadril-Dept. of Energy MGT-DOE AMOCO Fee 
No. 1 well, Cameron Parish, Lousiana, 6:7640 (NVO—217) 
Well Drilling 
Geopressured-geothermal drilling and testing plan: Magma 
Gulf/Technadril-Dept. of Energy MGT-DOE AMOCO Fee 
No. 1 well, Cameron Parish, Lousiana, 6:7640 (NVO—217) 
Well Logging 
Evaluation of the Susanville California geothermal resource, 
6:7629 (LBL—11187) 
GERMANIUM 
Atom-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Electron-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Oscillator Strengths 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Photon-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 


GERMANIUM 68 
High Spin States 
Multiple band structures in **Ge, 6:8424 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GEYSERS GEOTHERMAL FIELD 
Geology 


Continental Scientific Drilling Program thermal regimes: 
comparative site assessment geology of five magma- 
hydrothermal systems, 6:7612 (LA—8550-OBES) 

GIBBERELLIC ACID 
Tissue Distribution 
Comparison of the levels of six endogenous gibberellins in 
roots and shoots of spinach in relation to photoperiod, 
6:8202 
GIBBERELLIN A3 
See GIBBERELLIC ACID 
GLASS 
Bulk Density 
Comparative waste forms study, 6:7019 (PNL—3516) 
Chemical Analysis 

Determination of neodymium in laser glasses, 6:3010 (UCRL— 
53070) 

Chemical Composition 

Characterization of weathered glass by analyzing ancient 
artifacts, 6:7028 

Improved glass compositions for immobilization of SRP waste, 
6:7035 

Statistically designed study of a nuclear waste glass system, 
6:7033 


Reactions 

Hydrothermal interaction of simulated nuclear waste glass in 
the presence of basalts, 6:7034 

Shale rocks as nuclear waste repositories: hydrothermal 
reactions with glass, ceramic and spent fuel waste forms, 
6:7044 

Comparative Evaluations 
Comparative waste forms study, 6:7019 (PNL—3516) 


Alternative waste forms: a comparative study, 6:7037 


Improved glass compositions for immobilization of SRP waste, 
6:7035 


Use of RDF to dry recovered froth-floated glass. Final report, 
6:7906 (DOE/CS/20167—02) 
Electric Conductivity 
Statistically designed study of a nuclear waste glass system, 
6:7033 
Heat Gain 
Glass: an essential component in passive heating systems, 
6:7224 (CONF-7901 18—) 
Heat Losses 
Glass: an essential component in passive heating systems, 
6:7224 (CONF-790118—) 
Heat Transfer 
Heat transfer through collector glass covers, 6:7529 
Impact Tests 
Comparative waste forms study, 6:7019 (PNL—3516) 
Nuclear waste immobilization. Status report, October 1978- 
March 1979, 6:7021 (RFP—3082) 
Leaching 
Alternative waste forms: a comparative study, 6:7037 
Comparative waste forms study, 6:7019 (PNL—3516) 
Hydrothermal interaction of simulated nuclear waste glass in 
the presence of basalts, 6:7034 
Improved glass compositions for immobilization of SRP waste, 
6:7035 
Processing of high-temperature simulated waste glass in a 
continuous ceramic melter, 6:7057 
Statistically designed study of a nuclear waste glass system, 
6:7033 
Temperature dependence for hydrothermal reactions of waste 
glasses and ceramics, 6:7036 
Waste incineration and immobilization for nuclear facilities. 
Status report, April-September 1978, 6:7020 (RFP—2944) 
Microstructure 
Comparative waste forms study, 6:7019 (PNL—3516) 





GLASS 
Phase Studies 


Phase Studies 
Alternative waste forms: a comparative study, 6:7037 
Comparative waste forms study, 6:7019 (PNL—3516) 
Porosity 
Comparative waste forms study, 6:7019 (PNL—3516) 
Recovery 
Use of RDF to dry recovered froth-floated glass. Final report, 
6:7906 (DOE/CS/20167—02) 
Thermal Shock 
Nuclear waste immobilization. Status report, October 1978- 
March 1979, 6:7021 (RFP—3082) 
Viscosity 
Improved glass compositions for immobilization of SRP waste, 
6:7035 
Statistically designed study of a nuclear waste glass system, 
6:7033 
Volatility 
Alternative waste forms: a comparative study, 6:7037 
Comparative waste forms study, 6:7019 (PNL—3516) 
Statistically designed study of a nuclear waste glass system, 
6:7033 
Weathering 
Characterization of weathered glass by analyzing ancient 
artifacts, 6:7028 
GLASS INDUSTRY 
Heat Recovery Equipment 
Economic application, design analysis, and material availability 
for ceramic heat exchangers, 6:7913 (ORNL/TM—7580) 
GLAUBER’S SALT 
See SODIUM SULFATES 
GLAZING MATERIALS 
Heat Transfer 
Heat transfer through collector glass covers, 6:7529 
GLIOBLASTOMAS 
See NEOPLASMS 
GOLD 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-twvo additional 
elements, 6:6992 (LA—8004-MS) 
Chemical Bonds 
Au and AI interface reactions with SiOz, 6:8019 
Chemical Reactions 
Au and AI interface reactions with SiOz, 6:8019 
Recovery 
Recovery of byproduct heavy minerals from sand and gravel 
operations in central and southern California, 6:6993 (BM- 
RI—8471) 
X-Ray Spectroscopy 
Au and Al interface reactions with SiOz, 6:8019 
GOLD 197 TARGET 
Argon 40 Reactions 
Precompound decay in heavy-ion reactions, 6:8430 
Neutron Reactions 
Thermal neutron calibration of a tritium extraction facility 
using the ®Li(n,t)*He/**’ Au(n,y)'** Au cross section ratio 
for standardization, 6:83414 (ANL/NDM-—SS5) 
GOLD BASE ALLOYS 
Phase Transformations 
Release of elastic strain energy as acoustic emission during the 
reverse thermoelastic phase transformation in Au-47.5 at. % 
Cd alloy, 6:7972 
GRAIN BOUNDARIES 
Passivation 
Fundamental studies of grain boundary passivation in 
polycrystalline silicon with application to improved 
photovoltaic devices. Research report covering work 
completed from January-July 1980, 6:7155 (SAND—80-2461) 
GRANITES 
Age Estimation 
Rb-Sr isotopic study of granitic core from Portsmouth, 
Virginia, 6:7644 (DOE/ET/27001—8) 
Flow Models 
Buoyancy flow in fractures intersecting a nuclear waste 
repository, 6:8331 (LBL—11112) 
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Fractures 
Buoyancy flow in fractures intersecting a nuclear waste 
repository, 6:8331 (LBL—11112) 
Hydrology 
Geochemistry, origin and age of groundwaters in the Stripa 
(Sweden) test mine, 6:7046 
Hydrogeologic characteristics of fractured rocks for waste 
isolation: the Stripa experience, 6:7045 
Isotope Ratio 
Rb-Sr isotopic study of granitic core from Portsmouth, 
Virginia, 6:7644 (DOE/ET/27001—8) 
Permeability 
Hydrogeologic characteristics of fractured rocks for waste 
isolation: the Stripa experience, 6:7045 
Radionuclide Migration 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 
Summary of four release consequence analyses for hypothetical 
nuclear waste repositories in salt and granite, 6:8126 (PNL— 
3548) 
Sorptive Properties 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 
GRANODIORITES 
Rock-Fluid Interactions 
9519 biotite granodiorite reacted in a temperature gradient, 
6:7645 (LA—8566-MS) 
GRANULAR BED FILTERS 
Alkali metal vapor removal from pressurized fluidized-bed 
combustor flue gas. Annual report, October 1979-September 
1980, 6:6911 (ANL/CEN/FE—80-16) 
Cost Benefit Analysis 
Health risk assessments: statutory and regulatory requirements 
under the Safe Drinking Water Act, 6:8183 
GRAPHITE 
Gasification 
Alkali-catalyzed carbon gasification. I. Nature of the catalytic 
sites, 6:6864 
Mass Spectroscopy 
Study of coal structure using secondary ion mass spectrometry, 
6:6874 (PNL—3650) 
Physical Radiation Effects 
Damage function for carbon at neutron energies up to 15 
MeV, 6:7999 
Shear Properties 
Damage function for carbon at neutron energies up to 15 
MeV, 6:7999 
Structural Chemical Analysis 
Study of coal structure using secondary ion mass spectrometry, 
6:6874 (PNL—3650) 
GRAVITATIONAL COLLAPSE 
Neutrino-Electron Interactions 
Neutrino energy equilibration models, 6:8340 
GREAT BASIN 
Earthquakes 
Bulletin of the Seismological Laboratory, January 1, 1975- 
December 31, 1979, 6:8323 (DOE/NV/10054—1) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT PLAINS 
Synthetic Fuels Industry 
Some implications of accelerated synthetic fuels development 
in the Rocky Mountain States, 6:6893 (LA—8588-MS) 
Wind-Powered Pumps 
Evaluation of methods for applying wind energy in Great 
Plains irrigation, 6:7652 (CONF-7905109—) 
GREEN OIL 
See SHALE OIL FRACTIONS 
GREENHOUSES 
See also ATTACHED GREENHOUSES 
Aquaculture 
Solar greenhouse aquaculture, 6:7376 (CONF-7908116— 
(Vol.1)) 
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Design 
Commercial growers greenhouse at the Hidden Springs 
Nursery, Cookeville, Tennessee, 6:7311 (CONF-790118—) 
Design and construction of fishnet dome greenhouses, 6:7367 
(CONF-7908116—(Vol.1)) 
Designing a solar greenhouse to survive extreme winter 
conditions, 6:7287 (CONF-790118—) 
Solar Aquafarms, Inc. greenhouse laboratory, 6:7331 (CONF- 
790118—) 
Thermal balance and transfer in solar greenhouses. Five years 
of design evolution, 6:7285 (CONF-790118—) 
Two energy conserving commercial greenhouse designs, 
6:7394 (CONF-7908 1 16—(Vol.2)) 
Domed Structures 
Design and construction of fishnet dome greenhouses, 6:7367 
(CONF-7908 1 16—(Vol.1)) 
Energy Conservation 
Two energy conserving commercial greenhouse designs, 
6:7394 (CONF-7908 1 16—(Vol.2)) 
Hydroponic Culture 
Solar greenhouse aquaculture, 6:7376 (CONF-7908116— 
(Vol.1)) 
Mathematical Models 
Designing a solar greenhouse to survive extreme winter 
conditions, 6:7287 (CONF-790118—) 
Solar greenhouse in western Washington: theory and practice, 
6:7288 (CONF-790118—) 
Performance 

Thermal performance of a solar adapted energy conserving 
greenhouse: preliminary results, 6:7355 (CONF-7908116— 
(Vol.1)) 

Sensible Heat Storage 

Preliminary report: solar greenhouses with wet earth thermal 

storage, 6:7374 (CONF-7908116—(Vol.1)) 
Solar Reflectors 

Applications of the pivoted-reflector-insulator within an optical 
cover, 6:7312 (CONF-790118—) 

Effect of reflective surfaces on a greenhouse lettuce crop, 
6:7365 (CONF-7908116—(Vol.1)) 

Solar Space Heating 

Analysis of two years of temperature records for a totally 
passive solar greenhouse in Flagstaff, Arizona, 6:7307 
(CONF-790118—) 

Application of existing solar energy collecting equipment in 
agriculture, horticulture and fishculture, 6:7418 

Commercial growers greenhouse at the Hidden Springs 
Nursery, Cookeville, Tennessee, 6:7311 (CONF-790118—) 

Effect of reflective surfaces on a greenhouse lettuce crop, 
6:7365 (CONF-7908116—(Vol. 1)) 

Home-built solar greenhouse used as a domestic water pre- 
heater, 6:7330 (CONF-790118—) 

Method and apparatus for solar heating and shading (Patent), 
6:7411 

Operating results of a community solar greenhouse, 6:7310 
(CONF-790118—) 

Preliminary report: solar greenhouses with wet earth thermal 
storage, 6:7374 (CONF-7908116—(Vol.1)) 

Solar Aquafarms, Inc. greenhouse laboratory, 6:7331 (CONF- 
790118—) 

Solar greenhouse in western Washington: theory and practice, 
6:7288 (CONF-790118—) 

Solar greenhouse aquaculture, 6:7376 (CONF-7908116— 
(Vol.1)) 

Solar heating at the P.E.I. Ark, 6:7388 (CONF-7908116— 
(Vol.2)) 

Thermal performance of a totally passive solar greenhouse in 
Flagstaff, AZ, 6:7308 (CONF-790118—) 

Thermal performance of a solar adapted energy conserving 
greenhouse: preliminary results, 6:7355 (CONF-7908116— 
(Vol.1)) 

Two energy conserving commercial greenhouse designs, 
6:7394 (CONF-7908 116—(Vol.2)) 

Thermal Analysis 

Thermal balance and transfer in solar greenhouses. Five years 

of design evolution, 6:7285 (CONF-790118—) 


GROUND SOURCE HEAT PUMPS 
Heat Exchangers 
Investigations on using the earth as a natural heat source for 
heat pumps. Final report, 6:7886 
Performance 
Earth coils and geo-thermal wells used as solar energy storage 
devices, 6:7602 
GROUND SUBSIDENCE 
Computer Codes 
User information manual. SUBSID: a nonlinear, two 
dimensional finite element program for static evaluation of 
mining subsidence, 6:6958 (LBL—11356) 
GROUND WATER 
Age Estimation 
Geochemistry, origin and age of groundwaters in the Stripa 
(Sweden) test mine, 6:7046 
Chemical Analysis 
Health effects of water reuse: a combination of toxicological 
and chemical methods for assessment, 6:8306 


Well level monitoring investigation. Series 1, Series 2 and 
Supplemental Well Series final reivew, 6:6981 
(DOE/LC/10787—52) 

Flow Models 

Computation of the velocity field and mass balance in the 
finite-element modeling of groundwater flow, 6:8179 
(CONF-801217—2) 

Geochemistry 

Geochemistry, origin and age of groundwaters in the Stripa 

(Sweden) test mine, 6:7046 
Molecular Structure 

Health effects of water reuse: a combination of toxicological 

and chemical methods for assessment, 6:8306 
Monitoring 

Remedial measures plan for a spill of solvent refined coal 
liquid at the SRC pilot plant, Ft. Lewis, Washington. Final 
Report, 6:6892 (DOE/ET/10104—T10) 

Well level monitoring investigation. Series 1, Series 2 and 
Supplemental Well Series final reivew, 6:6981 
(DOE/LC/10787—52) 

Mutagenesis 

Health effects of water reuse: a combination of toxicological 

and chemical methods for assessment, 6:8306 
Origin 

Geochemistry, origin and age of groundwaters in the Stripa 

(Sweden) test mine, 6:7046 
Radionuclide Migration 

Basalt-radionuclide distribution coefficient determinations. FY- 
1979 annual report, 6:7014 (PNL—3146) 

Complex relationship between groundwater velocity and 
concentration of radioactive contaminants, 6:7052 

Kinetic effects on radionuclide transport of groundwater, 
6:7053 

Regional thermohydrological effects of an underground 
repository for nuclear wastes in hard rock, 6:7055 

GROUND-WATER RESERVES 
See AQUIFERS 
GROWTH 
Biological Effects 
Analysis of studies related to biological effects and health 
implications of exposure to power frequencies, 6:8316 
GROWTH HORMONE 
See STH 
GULF OF ALASKA 
Continental Shelf 

Outer Continental Shelf oil and gas activities in the Gulf of 
Alaska (including Lower Cook Inlt) and their onshore 
impacts: a summary report, September 1980, 6:7833 (USGS- 

OFR—80-1028) 





HAFNIUM 
Activation Analysis 
Determination of hafnium: zirconium ratios by instrumental 
neutron activation analysis, 6:8013 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS , 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJIBX—249(80)) 
HAFNIUM ALLOYS 
Heat Treatments 
Superconducting properties of rapidly quenched and heat 
treated Zr-V and Hf-V foils, 6:8062 
Superconductivity 
Superconducting properties of rapidly quenched and heat 
treated Zr-V and Hf-V foils, 6:8062 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALIPHATIC HYDROCARBONS 


See also BROMINATED ALIPHATIC HYDROCARBONS 
CHLORINATED ALIPHATIC HYDROCARBONS 
IODINATED ALIPHATIC HYDROCARBONS 


Chemical Reaction Yield 
Trihalomethanes: impact of bromide ion concentration on 
yield, species distribution, rate of formation and influence of 
other variables, 6:8138 
Mutagen Screening 
Destruction of direct-acting mutagens in drinking water by 
nucleophiles: implications for mutagen identification and 
mutagen elimination from drinking water, 6:8296 
HAMSTERS 
Blood Chemistry 
Biological effects of inhaled TiCl,/NH,OH reaction products 
in Sprague-Dawley rats and Syrian hamsters, 6:8275 (LA— 
8654-MS) 
Radiosensitivity 
Respiratory-tract carcinogenesis induced by radionuclides in 
the Syrian hamster, 6:8229 (CONF-791002—) 
HANFORD RESERVATION 
Radioactive Waste Management 
Technical status report on environmental aspects of long-term 
management of high-level defense waste at the Hanford Site, 
6:7065 (RHO-LD— 139) 
HARD-SPHERE MODEL 
Distribution Functions 
A HNC study of asymmetrically charged hard spheres, 6:8374 
HAZARDOUS MATERIALS 
Research Programs 
Potential instrumentation needs in the occupational area in coal 
conversion plants, 6:6831 (ANL—80-62) 
H-COAL PROCESS 
Catalysts 
Tagging of an H-Coal PDU run, 6:6823 (ANL—80-62) 
Materials 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
Measuring Instruments 
Instrumentation and control needs for the H-Coal Process, 
6:6818 (ANL—80-62) 
Process Control 
Instrumentation and control needs for the H-Coal Process, 
6:6818 (ANL—80-62) 
Process Development Units 
Tagging of an H-Coal PDU run, 6:6823 (ANL—80-62) 
Valves 
Instrumentation and control needs for the H-Coal Process, 
6:6818 (ANL—80-62) 
HD 8077 
See NICKEL BASE ALLOYS 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT ENGINES 
See also STIRLING ENGINES 
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Protective Coatings 
Combustion zone durability program-B. Task VIII. Sputter 
deposited ceramic and metallic coatings. Executive summary 
(Graded metal; metal/ceramic layered; dense surface 
ceramic), 6:7962 (DOE/RL/01830—T4) 
HEAT EXCHANGERS 


See also DIRECT CONTACT HEAT EXCHANGERS 
HEAT PUMPS 


Fireplace heating unit (Patent), 6:7885 
Heat saver device (Patent), 6:7924 
Investigations on using the earth as a natural heat source for 
heat pumps. Final report, 6:7886 
Solar energy preheating of domestic hot water, West Humber 
Collegiate Board of Education, Borough of Etobicoke, 
Toronto, Ontario, 6:7348 (CONF-7908116—(Vol.1)) 
Heat Transfer 
Experimental and numerical study of steady forced-convection 
heat transfer in a spherical annulus, 6:8069 (UCRL—53081) 
Materials 
Development of nondestructive evaluation techniques for high- 
temperature ceramic heat exchanger components. Twelfth 
quarterly report, July-September 1980, 6:8068 
(ANL/MSD/FE—80-7) 
Materials Testing 
Effect of mechanical cleaning on seawater corrosion of 
candidate OTEC heat exchanger materials. Part 1. Tests 
with M.A.N. brushes, 6:7211 (ANL/OTEC-BCM—013) 
Study of the effects of interleakage of ammonia and seawater 
on corrosion and scaling of candidate materials for OTEC 
heat exchngers. Final report, 6:7210 (ANL/OTEC-BCM— 
012) 
Mathematical Models 

Investigations on using the earth as a natural heat source for 

heat pumps. Final report, 6:7886 
HEAT FLOW 
Data Analysis 

Report III. A datum correction for heat flow measurements 

made on an arbitrary surface, 6:7625 (DOE/ID/12079—19) 
Mathematical Models 

Report II. Heat flow above an arbitrarily dipping plane of heat 
sources, 6:7624 (DOE/ID/12079—19) 

Report III. A datum correction for heat flow measurements 
made on an arbitrary surface, 6:7625 (DOE/ID/12079—19) 

Measuring Instruments 

Method and apparatus for determining vertical heat flux of 

geothermal field (Patent), 6:7631 
Measuring Methods 
Method and apparatus for determining vertical heat flux of 
geothermal field (Patent), 6:7631 
HEAT PUMPS 
See also AIR SOURCE HEAT PUMPS 
CHEMICAL HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 
SOLAR-ASSISTED HEAT PUMPS 
Cost 

Demonstration of a heat pump water heater. Volume 3. Design 

report, 6:7882 (ORNL/Sub—7321/3) 
Design 

Cooling and heat pump systems and methods (Patent), 6:7884 

Demonstration of a heat pump water heater. Volume 3. Design 
report, 6:7882 (ORNL/Sub—7321/3) 

Development of the sulfuric acid-water chemical heat 
pump/chemical energy storage system for solar heating and 
cooling, 6:7421 

Energy Efficiency 

Appliance energy efficiency in new home construction. Final 

report, 6:7875 (DOE/CS/23999—T1) 
Performance 

Development of the sulfuric acid-water chemical heat 
pump/chemical energy storage system for solar heating and 
cooling, 6:7421 

Performance Testing 

Demonstration of a heat pump water heater. Volume 3. Design 

report, 6:7882 (ORNL/Sub—7321/3) 
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HEAT RECOVERY 
Heat recovery from waste water by energy-saving heat pump 
systems in connection with water treatment plants, 6:7935 
(BMFT-FB-T—80-022) 


Heat recoverable article (Patent), 6:8060 


Heat recoverable article (Patent), 6:8060 
HEAT RECOVERY EQUIPMENT 
Comparative Evaluations 
Implementation plan for the demonstration of a 50,000 ft? solar 
hot water system for the textile industry. Final report, 6:7398 
(DOE/CS/31744—2) 


Apparatus for processing wood products using heat from a 
boiler for indirectly heating drying gas (Patent), 6:7923 
Heat saver device (Patent), 6:7924 
Heat Exchangers 
Heat saver device (Patent), 6:7924 


Economic application, design analysis, and material availability 
for ceramic heat exchangers, 6:7913 (ORNL/TM—7580) 
HEATING OILS 
Chemical Properties 
Heating oils, 1980, 6:6941 (DOE/BETC/PPS—80/4) 
Physical Properties 
Heating oils, 1980, 6:6941 (DOE/BETC/PPS—80/4) 
HEATING SYSTEMS 


See also GEOTHERMAL HEATING SYSTEMS 
SOLAR HEATING SYSTEMS 


Control Systems 
Decentralized and hierarchical control of an urban heating 
network by mini and microprocessors, 6:7940 


Cooling and heat pump systems and methods (Patent), 6:7884 
Economics 
Centralized vs. decentralized energy-supply strategy for 
industrialized countries: soft or hard energy strategies, 6:7819 
Energy Efficiency 
Appliance energy efficiency in new home construction. Final 
report, 6:7875 (DOE/CS/23999—T1) 
HEAVY ION ACCELERATORS 
See also HHIRF 
Specifications 
Considerations for design parameters for a dedicated medical 
accelerator, 6:8088 (LBL—11685) 
HEAVY ION REACTIONS 


See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
CARBON 13 REACTIONS 
FLUORINE 19 REACTIONS 
KRYPTON 8 REACTIONS 
LITHIUM 7 REACTIONS 
MAGNESIUM 24 REACTIONS 
NEON 20 REACTIONS 
OXYGEN 16 REACTIONS 
SILICON 28 REACTIONS 


Particle Production 
Negative pion production by 800 MeV/A C, Ne, and Ar 
beams, 6:8442 
HEAVY IONS 
Energy Losses 
Interaction of radiation with matter. Research progress report, 
November 1, 1979-October 31, 1980, 6:8345 
(DOE/EV/02386—19) 
HEAVY NUCLEI 
Nuclear Structure 
Structure of nuclei far from beta stability. Progress report, 
May 15, 1980-May 14, 1981 (Dept. of Physics and 
Astronomy, Louisiana State Univ., Baton Rouge), 6:8433 
(ORO—4935-042) 
HEISENBERG MODEL 
Relaxation 
Nuclear spin relaxation in a spin-1/2 antiferromagnetic 
Heisenberg chain at high fields, 6:7982 
HELICAL CONFIGURATION 
Biological Effects 
Covalently closed circular DNAs of murine type C retrovirus: 
depressed formation in cells treated with cycloheximide 
early after infection, 6:8277 


HHIRF 
Performance Testing 
HELIOSTATS 


Method of aligning and locating the mirrors of a collector field 
with respect to a receptor tower (Patent), 6:7506 
Solar Tracking 
Method of aligning and locating the mirrors of a collector field 
with respect to a receptor tower (Patent), 6:7506 
Tower Focus Power Plants 
Strategy for heliostat commercialization, 6:7200 (SAND—80- 
8239) 
Washing 
Development of an automatic heliostat cleaning system. Final 
technical report, 6:7198 (SAND—79-8184) 
HELIUM 
Absorption Spectra 
Green’s-function approach to nonresonance multiphoton 
absorption in the alkali-metal atoms, 6:8366 
Ion-Atom Collisions 
Initial tests of possible second-Born—term source of 
asymmetry in forward electron ejection by fast bare nuclei, 
6:8380 
Radiative collisional quenching of metastable muonic hydrogen 
pp (2s) and the metastable muonic helium ion ap (2s), 
6:8364 


Muonic Ions 
Radiative collisional quenching of metastable muonic hydrogen 
pp (2s) and the metastable muonic helium ion ap (2s), 
6:8364 
Photon-Atom Collisions 
Green’s-function approach to nonresonance mu!tiphoton 
absorption in the alkali-metal atoms, 6:8366 
HELIUM 3 
Fermi Level 
Computational methods for the nuclear and neutron matter 
problems. Progress report, 6:8446 (DOE/ER/10353—2) 
HELIUM 4 
Hypernuclei 
Comparative */sub A/He-*/sub A/H binding energy 
differences for four YN potential models, 6:8400 
Qualitative discussion of the YN interaction for A hypernuclei 
with A< or =4, 6:8401 
HELIUM 4 TARGET 
Deuteron Reactions 
d(pol) + a scattering from 12 to 17 MeV (Differential cross 
sections, analyzing powers, phase-shift analysis), 6:8413 
Search for quark effects in the d+ *He system, 6:8412 
HELIUM COMPOUNDS 
Energy-Level Transitions 
Energy curves and moments for PbHe and PbXe, 6:8373 
HELIUM COOLED REACTORS 
See also VUTR REACTOR 
Reactor Materials 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program. Progress report, July i, 1980- 
September 30, 1980, 6:7736 (DOE/ET/34202—48) 
HEMICELLULOSE 
Acid Hydrolysis 
Xylose recovery from hemicellulose by selective acid 
hydrolysis, 6:7179 
HEMOGLOBIN 
Structural Chemical Analysis 
Double filaments in fibers and crystals of deoxygenated 
hemoglobin S, 6:8193 
HETERODYNE RECEIVERS 
Fast-scanning heterodyne receiver for measurement of the 
electron cyclotron emission from high-temperature plasmas, 
6:8479 
HEXAHYDROPYRIDINES 
See PIPERIDINES 
HHIRF 
(Holifield Heavy Ion Research Facility.) 
Performance Testing 
Status of the Oak Ridge 25 MV tandem accelerator, 6:8085 
(CONF-8010111—1) 





HIGH BTU GAS 
Cost 


Coal hydrogasification process development. Volume II. Peat 
studies. Second annual technical progress report, 
government fiscal year 1980, 6:6849 (FE—3125-24(Vol.2)) 

Market 
Economic and market potential for SRC-II products, 6:6861 
Production 

Production of SNG from shale oil by catalytic gasification in a 
pure hydrogen atmosphere, 6:6961 

Production of fuels from high temperature solar thermal 
systems--economic analysis, 6:7168 

HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH-LEVEL RADIOACTIVE WASTES 
Decay 

Decay characteristics of once-through LWR and LMFBR 
spent fuels, high-level wastes, and fuel-assembly structural 
material wastes, 6:7013 (ORNL/TM—7431) 

Ground Disposal 
Solid wastes from nuclear power production, 6:7059 
Leaching 

Durability of SRP waste glasses program document, 6:7006 
(DPST—80-542(DRAFT)) 

Microscopic approach for the simulation of radioactive waste 
storage in glass, 6:7030 

Resistance of high-level waste materials to dissolution in 
aqueous media, 6:7029 

Waste Disposal 
Solid wastes from nuclear power production, 6:7059 
Waste Processing 
Solid wastes from nuclear power production, 6:7059 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HOG FUEL 
See WOOD WASTES 
HOLIFIELD HEAVY ION RESEARCH FACILITY 
See HHIRF 
HORMONES 


See also ESTROGENS 
INSULIN 


Biochemical Reaction Kinetics 
Changes in the levels of abscisic acid and its metabolites in 
excised leaf blades of Xanthium strumarium during and after 
water stress, 6:8201 
HOSPITALS 
Daylighting 
Arlington Hospital design study, 6:7868 (CONF-790118—) 
Solar Architecture 
Arlington Hospital design study, 6:7868 (CONF-790118—) 
Solar Water Heating 
Solar water heating for Oakville-Trafalgar Memorial Hospital, 
6:7389 (CONF-7908 1 16—(Vol.2)) 
HOST-CELL REACTIVATION 
Biological Effects 
Involvement of deoxyribonucleic acid polymerase III in W- 
reactivation in Bacillus subtilis, 6:8207 
HOT CELLS 
Remote Handling Equipment 
Cask loading technique for delicate samples at the Hot Fuel 
Examination Facility, 6:8055 
HOT GAS CLEANUP 
Cyclone Separators 
Exploratory and basic fluidized-bed combustion studies. 
Quarterly report, October-December 1979, 6:6910 
(ANL/CEN/FE—80-7) 
HOT-DRY-ROCK SYSTEMS 
Geothermometry 
Geochemical behavior of the second hot dry rock geothermal 
reservoir at Fenton Hill, New Mexico, 6:7628 (LA-UR—80- 
3523) 
Heat Extraction 
Geochemical behavior of the second hot dry rock geothermal 
reservoir at Fenton Hill, New Mexico, 6:7628 (LA-UR—80- 
3523) 
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Reservoir Temperature 
Geochemical behavior of the second hot dry rock geothermal 
reservoir at Fenton Hill, New Mexico, 6:7628 (LA-UR—80- 
3523) 
HOTELS 
Solar Space Heating 
Passive solar heating applications in a commercial building, 
6:7313 (CONF-790118—) 
HOT-WATER SYSTEMS 
Exploitation 
Energy-conversion system tested on hot-water wells, 6:7638 
HOUSEHOLDS 
Energy Demand 
Sensitivity analysis of regional energy demand using linked 
macroecometric and micro-simulation models, 6:7821 
Energy Models 
Space-heating scenarios for Ontario: a demonstration of the 
Statistics Canada Household Model, 6:7894 
Energy Supplies 
Low-income energy assistance programs: a profile of need and 
policy options, 6:7801 (DOE/RG—0039) 
Surveys 
Residential energy consumption survey: consumption patterns 
of household vehicles, June to August 1979, 6:7897 
(DOE/EIA—0207/4) 
HOUSES 
Attached Greenhouses 
Newfoundland greenhome, 6:7368 (CONF-7908116—(Vol.1)) 
Consumer Guides 
Energy-wise homebuyer: a guide to selecting an energy- 
efficient home, 6:7878 (HUD-PDR—412(2)) 
Demonstration Programs 
Solar energy projects for heating of buildings in Germany, 
6:7427 
Design 
Low energy requirement: passive solar home in a severe 
climate, 6:7344 (CONF-790118—) 
Nasonworth House, 6:7357 (CONF-7908116—(Vol.1)) 
Passive performance of the Saskatchewan Conservation House, 
6:7318 (CONF-7901 18—) 
Passive utilization of resources: shelter design principles, 6:7870 
(CONF-7908116—(Vol.1)) 
Earth Berms 
Earth-berm, wood foundation passive solar home in Kent, 
Ohio, 6:7299 (CONF-790118—) 
Conservation 


Alberta home heating research facility, 6:7387 (CONF- 
7908 116—(Vol.2)) 
Human comfort and auxiliary control considerations in passive 
solar structures, 6:7406 (SERI/TR—721-823) 
Newfoundland greenhome, 6:7368 (CONF-7908116—(Vol.1)) 
Passive utilization of resources: shelter design principles, 6:7870 
(CONF-7908116—(Vol.1)) 
Energy Efficiency 
Energy-wise homebuyer: a guide to selecting an energy- 
efficient home, 6:7878 (HUD-PDR—412(2)) 
Flow Rate 
Sneaky invisible things: (air) currents of two classic passive 
solar homes. Appendix: a discrete current test cell, 6:7238 
(CONF-790118—) 
Heat Sources 
Free heat: do we really need solar heat, 6:7873 (CONF- 
7908116—(Vol.1)) 
Power Demand 
Simulation of solar/electric heating systems to determine 
electrical demand characteristics, 6:7371 (CONF-7908116— 
(Vol.1)) 
Research 
Solar energy projects for heating of buildings in Germany, 
6:7427 
Solar Air Conditioning 
Operation results of the Yazaki experimental solar house one 
and the Ishibashi solar house, 6:7487 
Solar City - Mount Cotton, 6:7423 
Solar heating and cooling performance in CSU Solar House 
III, 6:7486 
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Test results of the solar powered Rankine cycle refrigerator 

installed in the experimental house, 6:7447 
Solar Architecture 

Builder's experience with low-cost passive homes, 6:7261 
(CONF-790118—) 

Lower cost passive solar homes, 6:7260 (CONF-790118—) 

Solar Space Heating 

Alberta home heating research facility, 6:7387 (CONF- 
7908 116—(Vol.2)) 

CSU Solar Housee III solar heating and cooling system 
performance. Annual report: technical summary, 1 October 
1978-30 September 1979, 6:7501 (DOE/CS/30122—T1) 

EDF solar field-experiments: a synthesis of two years’ 
operation in France, 6:7485 

Evaluation of a solar hot-air heating system adapted to a pre- 
manufactured home and new collector concepts, 6:7391 
(CONF-7908 1 16—(Vol.2)) 

Free heat: do we really need solar heat, 6:7873 (CONF- 
7908116—(Vol.1)) 

Human comfort and auxiliary control considerations in passive 
solar structures, 6:7406 (SERI/TR—721-823) 

Hybrid passive research on a frame stucco dwelling, 6:7282 
(CONF-790118—) 

Information files on 30 solar houses distributed across Canada, 
6:7390 (CONF-7908 1 16—(Vol.2)) 

Low energy house in Sweden heated by a solar energy system 
with heat pump, 6:7467 

Lumsdaine solar house: summer and winter data and 
experience, 6:7321 (CONF-790118—) 

Moderate cost passive solar housing design, 6:7332 (CONF- 
790118—) 

Operation results of the Yazaki experimental solar house one 
and the Ishibashi solar house, 6:7487 

Ossabaw house: a regionally appropriate design solution, 
6:7253 (CONF-790118—) 

Passive combinations for a native sun dwelling, 6:7326 (CONF- 
790118—) 

Passive performance of the Saskatchewan Conservation House, 
6:7318 (CONF-790118—) 

Performance analysis of a louver window system and rockbed 
under slab, 6:7280 (CONF-790118—) 

Performance of attached solar greenhouses in the Ozarks, 
6:7309 (CONF-790118—) 

Preliminary performance results tor a focusing roof aperture, 
water wall, and direct gain combination passive solar heating 
system: Geisel residence, 6:7306 (CONF-790118—) 

Recent design and performance data for the hybrid Clearview 
Solar Collector system, 6:7291 (CONF-790118—) 

Saskatchewan Conservation House: a year of performance 
data, 6:7359 (CONF-7908116—(Vol.1)) 

Saskatchewan Conservation House: a year of performance 
data, 6:7482 

Second generation solar village, 6:7263 (CONF-790118—) 

Simple modifications of current building practice applied to the 
construction of a solar assisted super-insulated house, 6:7315 
(CONF-790118—) 

Solar City - Mount Cotton, 6:7423 

Solar heating at the P.E.I. Ark, 6:7388 (CONF-7908116— 
(Vol.2)) 

Solar heating and cooling performance in CSU Solar House 
III, 6:7486 

Solar heating and hot water supply system of Fuji Electric 
solar house, 6:7489 

Suncatcher Tour House, 6:7345 (CONF-790118—) 

Solar Water Heating 

EDF solar field-experiments: a synthesis of two years’ 
operation in France, 6:7485 

Information files on 30 solar houses distributed across Canada, 
6:7390 (CONF-7908 1 16—(Vol.2)) 

Low energy house in Sweden heated by a solar energy system 
with heat pump, 6:7467 

Moderate cost passive solar housing design, 6:7332 (CONF- 
790118—) 

Operation results of the Yazaki experimental solar house one 
and the Ishibashi solar house, 6:7487 

Passive combinations for a native sun dwelling, 6:7326 (CONF- 
790118—) 


Solar City - Mount Cotton, 6:7423 

Solar heated water for a summer cottage: a case history, 6:7380 
(CONF-7908116—(Vol.2)) 

Solar heating at the P.E.I. Ark, 6:7388 (CONF-7908116— 
(Vol.2)) 

Solar heating and cooling performance in CSU Solar House 
III, 6:7486 

Solar heating and hot water supply system of Fuji Electric 
solar house, 6:7489 

Suncatcher Tour House, 6:7345 (CONF-790118—) 

Thermal performance evaluation of the A-Frame Industries 
solar energy hot water system, 6:7410 (SOLAR/1010— 
78/36) 

Space Heating 

Overnight thermostat setback: a survey with recommendations, 

6:7872 (CONF-7908116—(Vol.1)) 
Thermal Insulation 

Saskatchewan Conservation House: a year of performance 
data, 6:7482 

Simple modifications of current building practice applied to the 
construction of a solar assisted super-insulated house, 6:7315 
(CONF-790118—) 

Trombe Walls 

Passively heated residence designed for the median Pacific 

Northwest market, 6:7237 (CONF-790118—) 
Waste Heat Utilization 
Low energy house in Sweden heated by a solar energy system 
with heat pump, 6:7467 
Weatherization 
Kjelshus house: winterview, 6:7323 (CONF-790118—) 
Wood Burning Furnaces 

Demonstration programs of wood fired equipment for space 
heat and cogeneration in Prince Edward I, 6:7137 (CONF- 
7908116—(Vol.1)) 

HTGR TYPE REACTORS 
See also VUTR REACTOR 


HTGR process heat program design and analysis. Semiannual 
progress report, October 1, 1979-March 28, 1980, 6:7747 
(GA-A—15856) 

Reactor Materials 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program. Progress report, July 1, 1980- 
September 30, 1980, 6:7736 (DOE/ET/34202—48) 

HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
Health Hazards 

Evaluation of the noise impact of satellite power system 
vehicles on the community and ecology at the launch site. 
Summary report, 6:7132 (LBL—11978) 

HUMIC ACIDS 
Chemical Reaction Yield 

Possible pathways for the formation of chlorinated degradation 
products during chlorination of humic acids and resorcinol, 
6:8132 

Chlorination 

Chemical identification of aquatic humic chlorination products, 
6:8131 

Possible pathways for the formation of chlorinated degradation 
products during chlorination of humic acids and resorcinol, 
6:8132 

Molecular Structure 

Chemical identification of aquatic humic chlorination products, 

6:8131 
HUMIDITY 
Data Compilation 

Environmental data for sites in the National Solar Data 
Network, 6:7120 (SOLAR/0010—79/07) 

Environmental data for sites in the National Solar Data 
Network, 6:7121 (SOLAR/0010—80/11) 

HVDC SYSTEMS 
Stability 

Load flow and stability analysis of multimachine power 

systems with controlled multiterminal HVDC links, 6:7726 





HYBRID ELECTRIC-POWERED VEHICLES 
Health Hazards 
Environmental assessment of Department of Energy 
transportation technology research and development, 6:8317 
HYBRID REACTORS — 
Breeding Ratio 
Status report on the fusion breeder, 6:8496 (UCRL—84436) 
First Wall 
Aluminum vacuum vessel/first wall concept for the CTHR, 
6:8497 (WFPS-TME—80-008) 
Magnet Coils 
Toroidal field coil design concept and structural support 
system for CTHR, 6:8498 (WFPS-TME—80-009) 
Prcssure Vessels 
Aluminum vacuum vessel/first wall concept for the CTHR, 
6:8497 (WFPS-TME—80-008) 
Reviews 
Status report on the fusion breeder, 6:8496 (UCRL—84436) 
HYDRAULIC TURBINES 
Design 
Water turbine (Patent), 6:7102 
HYDRIDES 
Chemical Preparation 
Porous metal hydride composite and preparation and uses 
thereof (Patent), 6:7091 
HYDROCARBON LOGGING 
See WELL LOGGING 
HYDROCARBONS 


See also ACENAPHTHENE 
ALKANES 
ALKENES 
BENZENE 
BIPHENYL 
NAPHTHALENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
TOLUENE 


Air Pollution Control 
Particulates and associated emissions from two medium-duty 
diesel engines, 6:7955 
Production 
Liquid fuel production from biomass, 6:7098 
HYDROCRACKING 
See also CATALYTIC CRACKING 
Economic and market potential for SRC-II products, 6:6861 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
Design 
Submarine turbine power plant (Patent), 6:7100 
Hydraulic Turbines 
Water turbine (Patent), 6:7102 
Licensing 
Water resources appraisals for hydroelectric licensing. 
Planning status report: Grand River Basin, Michigan, 6:7099 
(FERC—0065) 
Operation 
Stochastic approach for scheduling of hydro units in a hydro- 
thermal system, 6:7101 
Optimization 
Stochastic approach for scheduling of hydro units in a hydro- 
thermal system, 6:7101 
Water Resources 
Water resources appraisals for hydroelectric licensing. 
Planning status report: Grand River Basin, Michigan, 6:7099 
(FERC—0065) 
HYDROGEN 
Atom-Atom Collisions 
Ab initio treatment of electronically inelastic K+H collisions 
using a direct integration method for the solution of the 
coupled-channel scattering equations in electronically 
adiabatic representations, 6:8357 
Radiative collisional quenching of metastable muonic hydrogen 
pp (2s) and the metastable muonic helium ion ap~ (2s), 
6:8364 
Atom-Molecule Collisions 
Three-dimensional quantum mechanical studies of 
D+H:—HD-+H reactive scattering. IV. Cross sections and 
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rate constants with rotationally excited target molec 
6:8371 


Hydrogen and deuterium sorption by selected rare earth 
intermetallic compounds at pressures up to 1500 atm, 6:8021 
Corrosive Effects 
Oxidation-sulfidation behavior of materials for use in coal- 
conversion systems, 6:7977 
Diffusion 
Hydrogen diffusion in B-phase titanium iron hydride, 6:7976 


Hydrogen as an energy vector, 6:7090 
Muonic Atoms 
Radiative collisional quenching of metastable muonic hydrogen 
pp (2s) and the metastable muonic helium ion ap~ (2s), 
6:8364 
Solution Heat 
Equilibrium hydrogen pressures in the strontium-hydrogen 
system, 6:8020 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN 4 


Binding Energy 
Comparative */sub A/He-*/sub A/H binding energy 
differences for four YN potential models, 6:8400 
Hypernuclei 
Comparative */sub A/He-*/sub A/H binding energy 
differences for four YN potential models, 6:8400 
Qualitative discussion of the YN interaction for A hypernuclei 
with A< or =4, 6:8401 
HYDROGEN DEUTERIDE 
Atom-Molecule Collisions 
Three-dimensional quantum mechanical studies of 
D+H:—HD-+H reactive scattering. IV. Cross sections and 
rate constants with rotationally excited target molecules, 
6:8371 
HYDROGEN IONS 
Ion-Atom Collisions 
Laser-enhanced Lyman-a production in collisions between 
hydrogen ions and sodium atoms, 6:8379 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PEROXIDE 
Chemical Reactions 
Chemistry of HO.NO; and the photochemistry of the HO/sub 
x/-NO/sub x/-CO/sub x/ system, 6:8017 (LBL—11480) 
Infrared Spectra 
Chemistry of HO2NO, and the photochemistry of the HO/sub 
x/-NO/sub x/-CO/sub x/ system, 6:8017 (LBL—11480) 


Chemistry of HO.NO: and the photochemistry of the HO/sub 
x/-NO/sub x/-CO/sub x/ system, 6:8017 (LBL—11480) 

Radiation induced effects in organic systems. Progress report, 
December 1, 1979-December 1, 1980, 6:8034 
(DOE/EV/02001—1) 

Production 

Photosynthetic production of He and HzO. on semiconducting 

oxide grains in aqueous solutions, 6:7088 


Assay of brines for common radiolysis products, 6:8009 
(ORNL/TM—7568) 
HYDROGEN PRODUCTION 
Oxidation states of europium in zeolites (Thermolytically 
dissociating water by using europium-exchanged zeolites), 
6:8022 


He production from water - use of natural and synthetic 
catalysts for the bioconversion of solar energy, 6:7172 

Photosynthetic production of Hz and H2O2 on semiconducting 
oxide grains in aqueous solutions, 6:7088 

Electrolysis 

Electrochemically regenerative hydrogen-chlorine energy 
storage system: electrode kinetics and cell performance, 
6:7087 

Electrolysis of liquid hydrogen sulphide, 6:8031 





Photoelectrolysis 
Photocatalytic and photoelectrochemical hydrogen production 
on strontium titanate single crystals, 6:7089 
Surface aspects of hydrogen photogeneration on titanium 
oxides, 6:7085 (LBL—11456) 


Photocatalytic and photoelectrochemical hydrogen production 
on strontium titanate single crystals, 6:7089 
HYDROGEN STORAGE 
See also HYDRIDES 
TANKS 


Porous metal hydride composite and preparation and uses 
thereof (Patent), 6:7091 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 
Corrosive Effects 
Oxidation-sulfidation behavior of materials for use in coal- 
conversion systems, 6:7977 


Electrolysis of liquid hydrogen sulphide, 6:8031 
Removal 


Treatment of wastes originating from a coal conversion pilot 
plant, 6:6888 
HYDROGENATION 
Heat Recovery 
Energy: recovery of residual heat in the extraction of oilseeds 
and in the hydrogenation of edible oils and fats, 6:7928 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL RADICALS 
Chemical Reaction Kinetics 
Kinetic study of radical-aromatic hydrocarbon reactions. 
Annual progress report No. 2, May 1, 1979-April 30, 1980, 
6:8032 (DOE/ER/06030—2) 
Chemical Reactions 
Chemistry of HO2NO, and the photochemistry of the HO/sub 
x/-NO/sub x/-CO/sub x/ system, 6:8017 (LBL—11480) 
Isomerization 
Near degenerate rearrangement between the radical cations of 
formaldehyde and hydroxymethylene, 6:8363 
Stereochemistry 
Near degenerate rearrangement between the radical cations of 
formaldehyde and hydroxymethylene, 6:8363 
HYDROXYNAPHTHALENES 
See NAPHTHOLS 
HYGAS PROCESS 
Mathematical Models 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Pilot Plants 
Analysis of failed thermocouple assemblies from the IGT 
HYGAS coal-gasification pilot plant, 6:6837 
(ANL/MSD/FE—80-5) 
Analysis of a failed hot-gas sampler coupling from the IGT 
HYGAS pilot plant, 6:6838 (ANL/MSD/FE—80-6) 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI 
Nuclear Potential 
Qualitative discussion of the YN interaction for A hypernuclei 
with A< or =4, 6:8401 
Nucleon-Nucleon Potential 
Comparative */sub A/He-*/sub A/H binding energy 
differences for four YN potential models, 6:8400 
HYPERTROPHY 
Controi Systems 
Role of the occult insulin receptors in the regulation of 
atrophy and hypertrophy of skeletal muscles, 6:8210 (LA— 
8540-T) 
HYPOCHLOROUS ACID 
Biological Effects 
Mechanism of poliovirus inactivation by hypochlorous acid, 
6:8208 


IAEA SAFEGUARDS 
Evaluation 
Performance goals for international safeguards, 6:7074 
ICES 


Cogeneration 
Optimization of electric and thermal cogeneration in an 
integrated community energy system, v3 7937 
ICR HEATING 
Mathematical Models 
Numerical modeling of the EBT-S ion-cyclotron heating 
experiment, 6:8463 (DOE/ER/53092—T5) 
IDAHO 
Geothermal Resources 
Assessment of the geothermal potential within the BPA 
marketing area, 6:7604 (DOE/BP/15325—T13) 
Assessment of the geothermal potential within the BPA 
marketing area, 6:7633 (DOE/BP/15325—T1) 
Uranium Deposits 
Survey of lands held for uranium exploration, development, 
and production in fourteen western states in the six-month 
period ending June 30, 1980, 6:6984 (GJBX—8(81)) 
IDAHO CHEMICAL PROCESSING PLANT 
Radiation Accidents 
ICPP criticality event of October 17, 1978, 6:7066 ° 
IDAHO NATIONAL ENGINEERING LABORATORY 
Environmental Effects 
Environmental surveillance for the INEL radioactive waste 
management complex. Annual report, 1979, 6:7061 (EGG— 
2042) 
Radiation Monitoring 
Environmental surveillance for the INEL radioactive waste 
management complex. Annual report, 1979, 6:7061 (EGG— 
2042) 
IGNITION SYSTEMS 
Design 


Externally ignited internal combustion engine (Patent), 6:7950 
Ignition means for rotary piston engines (Patent), 6:7952 
Method and apparatus for accomplishing flame ignition for an 
internal combustion engine (Patent), 6:7948 
Spark ignition systems for internal combustion engines 
(Patent), 6:7951 
IGT WASTE PROCESS 
See BIOGAS PROCESS 
ILLINOIS 
Compressed Air Storage Power Plants 
Compressed air energy storage: preliminary design and site 
development program in an aquifer. Final draft, Task 2: 
Volume 2 of 3. Characterize and explore potential sites and 
prepare research and development plan, 6:7781 
(DOE/ET/29232—T 1(Vol.2)) 
ILMENITE 
Chemical Analysis 
Recovery of byproduct heavy minerals from sand and gravel 
operations in central and southern California, 6:6993 (BM- 
RI—8471) 
Recovery 
Recovery of byproduct heavy minerals from sand and gravel 
operations in central and southern California, 6:6993 (BM- 
RI—8471) 
IMAGE PROCESSING 
Computer Calculations 
Imaging systems in nuclear medicine and image evaluation, 
6:8204 (DOE/EV/10359—1) 
Computerized Simulation 
Imaging systems in nuclear medicine and image evaluation, 
6:8204 (DOE/EV/10359—1) 
Research Programs 
Nuclear medicine and imaging research. Progress report, 
January 1, 1980-December 31, 1980 (Lead Abstract), 6:8203 
(DOE/EV/10359—1) 
IMAGE SCANNERS 
Evaluation 
Methodology for quantitative evaluation of diagnostic medical 
imaging, 6:8090 (DOE/EV/10359—1) 





Methodology for quantitative evaluation of diagnostic medical 
imaging, 6:8090 (DOE/EV/10359—1) 
Research Programs 
Nuclear medicine and imaging research. Progress report, 
January 1, 1980-December 31, 1980 (Lead Abstract), 6:8203 
(DOE/EV/10359—1) 
IMMUNITY 
Radiosensitivity Effects 
Effects of immune modulation on plutonium dioxide lung 
carcinogenesis in the rat, 6:8226 (CONF-791002—) 
IMPERIAL VALLEY 
See also SALTON SEA GEOTHERMAL FIELD 
Geothermal Resources 
Limiting factors on geothermal development, Imperial County, 
California, USA, 6:7607 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPULSE 
See PULSES 
INCINERATORS 
Incineration of LWR-type waste in the Mound Cyclone 
Incinerator: a feasibility study, 6:7011 (MLM—2792) 
Pollution Control Equipment 
Pollution control system (Patent), 6:7715 
INCOLOY 800 
Oxidation 
Oxidation-sulfidation behavior of materials for use in coal- 
conversion systems, 6:7977 
INCONEL 671 
Carburization 
Oxidation-sulfidation behavior of materials for use in coal- 
conversion systems, 6:7977 
Oxidation 
Oxidation-sulfidation behavior of materials for use in coal- 
conversion systems, 6:7977 
Sulfidation 
Oxidation-sulfidation behavior of materials for use in coal- 
conversion systems, 6:7977 
INDIANA 
Compressed Air Storage Power Plants 
Compressed air energy storage: preliminary design and site 
development program in an aquifer. Final draft, Task 2: 
Volume 2 of 3. Characterize and explore potential sites and 
prepare research and development plan, 6:7781 
(DOE/ET/29232—T1(Vol.2)) 
INDIUM 115 
Biological Accumulation 
Experimental nuclear medicine radiopharmaceutical 
development, 6:8236 (DOE/EV/10359—1) 
INDIUM PHOSPHIDE SOLAR CELLS 
Fabrication 
Indium phosphide/cadmium sulfide thin-film solar cells. Final 
report, May 1979 through July 1980, 6:7159 (SERI/TR— 
8170-1-T2) 
INDIUM PHOSPHIDES 
Deposition 
Indium phosphide/cadmium sulfide thin-film solar cells. Final 
report, May 1979 through July 1980, 6:7159 (SERI/TR— 
8170-1-T2) 
Electrical Properties 
Indium phosphide/cadmium sulfide thin-film solar cells. Final 
report, May 1979 through July 1980, 6:7159 (SERI/TR— 
8170-1-T2) 
INDOLES 
See also TRYPTOPHAN 
Labelled Compounds 
Synthesis of 4,5,6,7 and 2,4,5,6,7 deuterium-labeled indole-3- 
acetic acid for use in mass spectrometric assays, 6:8197 
INDUSTRIAL PLANTS 


See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
OIL SHALE PROCESSING PLANTS 
PETROCHEMICAL PLANTS 
WASTE PROCESSING PLANTS 
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Cogeneration 
Industrial cogeneration--an assessment of system alternatives, 
6:7934 
Diesel Engines 
Evaluation of improved materials for stationary diesel engines 
operating on residual and coal based fuels. Final report, 
6:7947 (DOE/ET/15444—T11) 
Electric Motors 
Classification and evaluation of electric motors and pumps, 
6:7910 (DOE/TIC—11339) 
Energy Conservation 
Industrial cogeneration--an assessment of system alternatives, 
6:7934 
Energy Consumption 
Effect of optimization on design and operation of ammonia 
plants, 6:7905 (CONF-7811180—1) 
Energy Demand 
Effect of optimization on design and operation of ammonia 
plants, 6:7905 (CONF-7811180—1) 
Flue Gas 
Desulfurization and low temperature regeneration of 
carbonaceous adsorbent (Patent), 6:8083 
Power Demand 
New tool for load management, 6:7846 
Plant power demands met by economic balance of generated 
and purchased power, 6:7930 
Power control system paper mill, 6:7929 
Power Generation 
Plant power demands met by economic balance of generated 
and purchased power, 6:7930 
Pumps 
Classification and evaluation of electric motors and pumps, 
6:7910 (DOE/TIC—11339) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIALIZED COUNTRIES 
See DEVELOPED COUNTRIES 
INDUSTRY 
See also CEMENT INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
FERTILIZER INDUSTRY 
FOOD INDUSTRY 
FURNITURE INDUSTRY 
GEOTHERMAL INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
TEXTILE INDUSTRY 
WOOD PRODUCTS INDUSTRY 
Energy Conservation 
Current and future industrial energy service characterizations, 
6:7818 (SERI/TR—733-790(Vol.1)) 
Energy Demand 
Current and future industrial energy service characterizations, 
6:7818 (SERI/TR—733-790(Vol.1)) 
Regional demand for energy by Canadian manufacturing 
industries, 6:7932 
Sensitivity analysis of regional energy demand using linked 
macroecometric and micro-simulation models, 6:7821 
Energy Models 
Current and future industrial energy service characterizations, 
6:7818 (SERI/TR—733-790(Vol.1)) 
INFLAMMATION 
Biological Effects 
Effect of inflammation in the lungs of Syrian hamsters on 
cellularity of lavage fluids, 6:8211 (LA—8602-MS) 
INFORMATION VALIDATION 
Automation 
Rigorous, systematic approach to automatic data editing and its 
statistical basis, 6:8517 (ORNL/TM—7126/R1) 
INHALATION EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
INORGANIC ACIDS 
See also HYPOCHLOROUS ACID 
NITRIC ACID 
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SULFURIC ACID 
ition 


Chemistry of HO.NO: and the photochemistry of the HO/sub 
x/-NO/sub x/-CO/sub x/ system, 6:8017 (LBL—11480) 
Synthesis 
Chemistry of HO.NO, and the photochemistry of the HO/sub 
x/-NO/sub x/-CO/sub x/ system, 6:8017 (LBL—11480) 
INPUT-OUTPUT ANALYSIS 
Determinacy in network models: a study of structure and 
correlation, 6:7797 (BNL—51243) 
IN-SITU GASIFICATION 
Borehole Linking 
LLNL underground coal gasification project. Quarterly 
progress report, July-Sep 1980 (Hoe Creek and Gorgas, 
Alabama tests), 6:6853 (UCRL—50026-80-3) 
Data Analysis 
LLNL in situ coal gasification project. Quarterly progress 
report, April-June 1980, 6:6852 (UCRL—50026-80-2) 
Ground Subsidence 
LLNL underground coal gasification project. Quarterly 
progress report, July-Sep 1980 (Hoe Creek and Gorgas, 
Alabama tests), 6:6853 (UCRL—50026-80-3) 
Health Hazards 
Health effects of coal technologies: research needs, 6:8274 
(DOE/HHS/EPA—05) 
Hydraulic Fracturing 
LLNL underground coal gasification project. Quarterly 
progress report, July-Sep 1980 (Hoe Creek and Gorgas, 
Alabama tests), 6:6853 (UCRL—50026-80-3) 
Mathematical Models 
LLNL underground coal gasification project. Quarterly 
progress report, July-Sep 1980 (Hoe Creek and Gorgas, 
Alabama tests), 6:6853 (UCRL—50026-80-3) 
Research Programs 
Underground coal gasification program in the USA., 6:6869 
Site Selection 
LLNL in situ coal gasification project. Quarterly progress 
report, April-June 1980, 6:6852 (UCRL—50026-80-2) 
IN-SITU RETORTING 
Environmental Impacts 
Environmental research plan for the Geokinetics Inc. 
investigation of the horizontal in situ oil shale retorting 
process, 6:6982 (DOE/LC/10787—69) 
Mathematical Models 
Determination of kinetic and thermodynamic parameters and 
development of a model for designing and evaluating in situ 
Devonian oil shale retorting, 6:6957 (FE—2346-88) 
Thermodynamics 
Determination of kinetic and thermodynamic parameters and 
development of a model for designing and evaluating in situ 
Devonian oil shale retorting, 6:6957 (FE—2346-88) 
INSOLATION 
See also SOLAR FLUX 
Calculation Methods 
Method of estimating monthly average solar radiation on 
shaded surfaces, 6:7113 (CONF-790118—) 
Data 
Measured solar radiation on a vertical and a 60° plane with a 
snow reflector, 6:7116 (CONF-7908116—(Vol.2)) 
Project SAGE: solar assisted gas energy. Final report and 
executive summary, 6:7403 (DOE/TIC—11105) 
Data Acquisition Systems 
Expansion of the Canadian solar radiation data base by 
estimation, 6:7118 (CONF-7908116—(Vol.2)) 
Data Compilation 
Environmental data for sites in the National Solar Data 
Network, 6:7120 (SOLAR/0010—79/07) 
Environmental data for sites in the National Solar Data 
Network, 6:7121 (SOLAR/0010—80/11) 
Insolation data manual: long-term monthly averages of solar 
radiation, temperature, degree-days and global anti K/sub 
T/ for 248 national weather service stations, 6:7119 
(SERI/SP—755-789) 
Tables 
Radiation data for the design of solar systems in Quebec, 
6:7114 (CONF-7908116—(Vol.1)) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 


INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULIN 
Biological Effects 
Role of the occult insulin receptors in the regulation of 
atrophy and hypertrophy of skeletal muscles, 6:8210 (LA— 
8540-T) 


Role of the occult insulin receptors in the regulation of 
atrophy and hypertrophy of skeletal muscles, 6:8210 (LA— 
8540-T) 

INTEGRATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERCONNECTED POWER SYSTEMS 
Control Systems 
Multilevel approach for multiarea power dispatch, 6:7728 
Electrical Transients 

Second method of Lyapunov applied to transient stability 

problem of multimachine power systems, 6:7700 
Hydroelectric Power Plants 

Stochastic approach for scheduling of hydro units in a hydro- 

thermal system, 6:7101 
Load Management 
Coordination of pumped storage stations with the integrated 
electric power system, 6:7785 
Operation 
Multilevel approach for multiarea power dispatch, 6:7728 
Optimization 
Multilevel approach for multiarea power dispatch, 6:7728 
Photovoltaic Power Supplies 

Preliminary analysis of the impact on utility distribution 
systems of power feedback from residential photovoltaic 
systems, 6:7191 (ATR—79(7694-07)-2) 

Power Demand 
Load demand prediction algorithm for electric power system 
monitoring, 6:7729 
Reliability 
Reliability of wind-assisted utility systems, 6:7705 
Stability 

Load flow and stability analysis of multimachine power 
systems with controlled multiterminal HVDC links, 6:7726 

Second method of Lyapunov applied to transient stability 
problem of multimachine power systems, 6:7700 

INTERMEDIATE MASS NUCLEI 
Nuclear Structure 

Structure of nuclei far from beta stability. Progress report, 
May 15, 1980-May 14, 1981 (Dept. of Physics and 
Astronomy, Louisiana State Univ., Baton Rouge), 6:8433 
(ORO—4935-042) 

INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
GAS TURBINE ENGINES 
ROTARY ENGINES 
SPARK IGNITION ENGINES 


Alcohol Fuels 
Internal combustion engines for alcohol motor fuels: a 
compilation of background technical information, 6:7957 
(DOE/AF—0001) 
Fuel Substitution 
Internal combustion engines for alcohol motor fuels: a 
compilation of background technical information, 6:7957 
(DOE/AF—0001) 
Ignition Systems 
Externally ignited internal combustion engine (Patent), 6:7950 
Method and apparatus for accomplishing flame ignition for an 
internal combustion engine (Patent), 6:7948 
Spark ignition systems for internal combustion engines 
(Patent), 6:7951 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTESTINAL ABSORPTION 
Radionuclide Kinetics 
Experimental nuclear medicine radiopharmaceutical 
development, 6:8236 (DOE/EV/10359—1) 





IODINATED ALIPHATIC HYDROCARBONS 
Gas Chromatography 
Fifth trihalomethane: dichloroiodomethane, its stability and 
occurrences in chlorinated drinking water, 6:8139 
IODINE 
Environmental Transport 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 


Resistance of high-level waste materials to dissolution in 
aqueous media, 6:7029 


Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 
IODINE 125 
Distribution Functions 
Basalt-radionuclide distribution coefficient determinations. FY- 
1979 annual report, 6:7014 (PNL—3146) 
IODINE 127 


Imaging systems in nuclear medicine and image evaluation, 
6:8204 (DOE/EV/10359—1) 
IODINE ISOTOPES 
Radiochemistry 


Radioiodination process (Patent), 6:8044 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION MICROPROBE ANALYSIS 
Nuclear Reactions 
Data acquisition with a nuclear microprobe, 6:8087 (LA-UR— 
80-3167) 
Spatial Resolution 
Data acquisition with a nuclear microprobe, 6:8087 (LA-UR— 
80-3167) 
ION-ATOM COLLISIONS 
Charge Exchange 
Initial tests of possible second-Born—term source of 
asymmetry in forward electron ejection by fast bare nuclei, 
6:8380 
Laser-enhanced Lyman-a production in collisions between 
hydrogen ions and sodium atoms, 6:8379 
Lyman Lines 
Laser-enhanced Lyman-a production in collisions between 
hydrogen ions and sodium atoms, 6:8379 


Western Coal Survey: a survey of coal mining capacity in the 
west, 6:6913 (DOE/RA—0045/1) 
Magnetic Surveys 
Aerial gamma ray and magnetic survey: Nebraska City 
Quadrangle, Missouri, lowa, Nebraska, and Kansas. Final 
report, 6:6990 (GJBX—261(80)) 
Radiometric Surveys 
Aerial gamma ray and magnetic survey: Nebraska City 
Quadrangle, Missouri, lowa, Nebraska, and Kansas. Final 
report, 6:6990 (GJBX—261(80)) 
IRIDIUM 
Crystal Structure 
Strain-induced softening of certain eutectics, 6:7967 
Proton Reactions 
Calculated differential 7* production spectra at large angles 
from 28 GeV protons on a thick iridium target and 
comparisons with experimental data, 6:3439 (ORNL/TM— 
7647) 
Proton Transport 
Calculated differential 7* production spectra at large angles 
from 28 GeV protons on a thick iridium target and 
comparisons with experimental data, 6:8439 (ORNL/TM— 
7647) 
IRON 
Al y 
Simple, low-cost method for the dissolution of metal and 
mineral samples in plastic pressure vessels, 6:8000 (BM-RI— 
8480) 
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Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Atom-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Catalytic Effects 
Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases. Annual 
technical progress report, September 19, 1979-September 18, 
1980, 6:7093 (DOE/ET/14809—4) 
Corrosion 
Corrosion of iron, 6:8030 (LBL—11305) 


Corrosion of iron, 6:8030 (LBL—11305) 
Electron-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 
Isomer Shift 
Magnetic measurements of the transuranium elements and 
charge state characterization of actinides in monazite. 
Progress report, 6:7959 (DOE/ER/10348—T1) 
Metallurgical Effects 
Low alloy additions of iron, silicon, and aluminum to uranium: 
a literature survey, 6:7965 (Y—2213) 
Muonic Atoms 
Nuclear charge distributions in 1f/sub 7/2/-shell nuclei from 
muonic x-ray measurements, 6:8426 
Oscillator Strengths 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Oxidation 
Oxidation-sulfidation behavior of materials for use in coal- 
conversion systems, 6:7977 
Photon-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Recovery 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Toxicity 
Effects of metallic ions on cellular and subcellular properties of 
rat alveolar macrophages, 6:8259 (CONF-791002—) 
IRON 54 
Quadrupole Moments 
Static quadrupole moments for the 2* states of /sup 
54,56,58/Fe, 6:8425 
IRON 54 TARGET 
Oxygen 16 Reactions 
Static quadrupole moments for the 2* states of /sup 
54,56,58/Fe, 6:8425 
IRON 56 
Charge Distribution 
Nuclear charge distributions in 1f/sub 7/2/-shell nuclei from 
muonic x-ray measurements, 6:8426 
Quadrupole Moments 
Static quadrupole moments for the 2* states of /sup 
54,56,58/Fe, 6:8425 
IRON 56 TARGET 
Carbon 12 Reactions 
Static quadrupole moments for the 2* states of /sup 
54,56,58/Fe, 6:8425 
IRON 57 
Moessbauer Effect 
Magnetic measurements of the transuranium elements and 
charge state characterization of actinides in monazite. 
Progress report, 6:7959 (DOE/ER/10348—T1) 
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IRON 58 
Quadrupole Moments 
Static quadrupole moments for the 2* states of /sup 
54,56,58/Fe, 6:8425 
IRON 58 TARGET 
Carbon 12 Reactions 
Static quadrupole moments for the 2* states of /sup 
54,56,58/Fe, 6:8425 
16 
5*Fe(*O, '*C)©Ni reaction at 50 MeV, 6:8427 
IRON ALLOYS 
See also IRON BASE ALLOYS 


Radiation effects in amorphous metallic alloys. Progress report, 
February 1, 1980-January 31, 1981, 6:7961 
(DOE/ET/10571—3) 

Physical Radiation Effects 

Radiation effects in amorphous metallic alloys. Progress report, 
February 1, 1980-January 31, 1981, 6:7961 
(DOE/ET/10571—3) 

IRON BASE ALLOYS 
See also STEELS 


Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
IRON BORIDES 
Magnetization 
Magnetic and crystallization behavior of Be-substituted Fes2Bis 
metallic glasses, 6:7964 (IS-M—303) 
IRON COMPLEXES 
Chemical Preparation 
Fabrication and testing of TAA bonded carbon electrodes. 
Final report, March 1978 - May 1979, 6:7857 
(DOE/ET/11303—T8) 
IRON HYDRIDES 
Permeability 
Hydrogen diffusion in 8-phase titanium iron hydride, 6:7976 
IRON IONS 
Ionization 
Phase separation in mixtures of ionized iron in a hydrogen 
plasma, 6:8335 
Stopping Power 
Measurement of higher-order corrections to stopping power 
for relativistic Ne, Ar, and Fe beams, 6:8452 
IRON PHOSPHATES 
Isomer Shift 
Magnetic measurements of the transuranium elements and 
charge state characterization of actinides in monazite. 
Progress report, 6:7959 (DOE/ER/10348—T1) 
ISOTOPE EFFECTS 
Research Programs 
Stable isotope studies. Annual progress report, March 1, 1980- 
February 28, 1981, 6:8025 (DOE/ER/10612—1) 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
Data Acquisition Systems 
New concept for a compact tape transport system, 6:7084 
(ORO—4935-041) 
Radiation Monitoring 
New concept for a compact tape transport system, 6:7084 
(ORO—4935-041) 
Sampling 
New concept for a compact tape transport system, €:7084 
(ORO—4935-041) 
ITALY 
Energy Source Development 
Civil service for a restored environment: closing the energy- 
production-waste cycle, 6:7809 
Environmental Quality 
Civil service for a restored environment: closing the energy- 
production-waste cycle, 6:7809 
Solar Energy 
Solar heating and cooling program in Italy, 6:7430 
Solar heating o: existent buildings in Italy: work in progress, 
6:7431 


Transportation Systems 
JOSCA (Joint splitting cost analysis): a model for the rational 
determination of the joint costs of energetic products, 6:7803 
IUs 
See TOTAL ENERGY SYSTEMS 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAMAICA 
Solar Energy 
Jamaica's solar energy programme, 6:7185 
JAPAN 
Radioactive Waste Management 
Assessment of national systems for obtaining local acceptance 
of waste it siting and routing activities, 6:7004 
(DOE/ET/44113—1) 
JET ENGINE FUELS 
Chemical Composition 
Chemistry of shale oil and its refined products, 6:6976 
Commercial-scale refining of Paraho crude shale oil into 
military-specification fuels, 6:6966 


Synfuel stability: degradation mechanisms and actual findings, 
6:6943 


Physical Properties 
Chemistry of shale oil and its refined products, 6:6976 
Commercial-scale refining of Paraho crude shale oil into 
military-specification fuels, 6:6966 
Relationship between fuel composition and properties. III. 
Physical properties of US Navy Shale-II fuels, 6:6972 


Relation between fuel properties and chemical composition. 
IV. Stability of oil shale derived jet fuel, 6:6973 

Synfuel stability: degradation mechanisms and actual findings, 
6:6943 


K 


KANSAS 
Coal Mining 

Western Coal Survey: a survey of coal mining capacity in the 

west, 6:6913 (DOE/RA—0045/1) 
Magnetic Surveys 

Aerial gamma ray and magnetic survey: Nebraska City 
Quadrangle, Missouri, Iowa, Nebraska, and Kansas. Final 
report, 6:6990 (GJBX—261(80)) 

Aerial gama ray and magnetic survey: Lawrence Quadrangle 
of Kansas and Missouri. Final report, 6:6985 (GJBX— 
239(80)) 

Aerial gamma ray and magnetic survey: Kansas City 

rangle of Kansas and Missouri. Final report, 6:6988 
(GJBX—259(80)) 
Radiometric Surveys 

Aerial gamma ray and magnetic survey: Nebraska City 
Quadrangle, Missouri, lowa, Nebraska, and Kansas. Final 
report, 6:6990 (GJBX—261(80)) 

Aerial gama ray and magnetic survey: Lawrence Quadrangle 
of Kansas and Missouri. Final report, 6:6985 (GJBX— 
239(80)) 

Aerial gamma ray and magnetic survey: Kansas City 
Quadrangle of Kansas and Missouri. Final report, 6:6988 
(GJBX—259(80)) 

KENTUCKY 
Black Shales 

Depositional model for the Devonian-Mississippian black-shale 
sequence of North America: a tectono-climatic approach, 
6:6948 (DOE/ET/12040—2) 





KENTUCKY 
Geological Surveys 


Geological Surveys 
Geologic remote sensing of the Moorman Syncline, Kentucky, 
region. Final report, August 1, 1979-November 30, 1980, 
6:6949 (DOE/MC/11687—T1) 
KEROGEN 
Conversion 
Conversion of oil-shale kerogen in co-steam at low pressure: a 
preliminary report, 6:6963 
KETONES 
See also TESTOSTERONE 
Chlorination 
Formation of chloroform from the chlorination of diketones 
and polyhydroxybenzenes in dilute aqueous solution, 6:8136 
KILNS 
Refuse Derived Fuels 
Use of RDF as a kiln fuel. Final report, 6:7907 
(DOE/CS/20167—04) 
KRYPTON 
Atom-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Electron-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Muonium 
Muonium in the condensed phases of Ar, Kr, and Xe, 6:8355 
Oscillator Strengths 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Photon-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
KRYPTON 86 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Alignment of transferred angular momentum in deeply inelastic 
collisions from discrete y-ray angular correlations (600 
MeV), 6:8436 
Energy loss and nucleon exchange in the reaction of Kr with 
166Er (8.18 MeV/amu), 6:8437 
KRYPTON COMPOUNDS 
Emission Spectra 
Emission spectra of KrXeCl*, KrXeBr*, KrXeI*, ArKrF*, and 
ArKrCl*, 6:8347 
Ultraviolet Spectra 
Emission spectra of KrXeCl*, KrXeBr*, KrXel*, ArKrF*, and 
ArKrCl*, 6:8347 
KRYPTONATES 
See KRYPTON COMPOUNDS 
KURCHATOVIUM 
See ELEMENT 104 


LABELLED COMPOUNDS 


See also CARBON 14 COMPOUNDS 
RADIOPHARMACEUTICALS 


Chemical Preparation 
Synthesis of 4,5,6,7 and 2,4,5,6,7 deuterium-labeled indole-3- 
acetic acid for use in mass spectrometric assays, 6:8197 
LABORATORY EQUIPMENT 
See also HOT CELLS 
Construction 
Design, construction and testing of a DC bioeffects test 
enclosure for small animals. Final report, 6:8315 
(DOE/RA/10157—1) 
Design 
Design, construction and testing of a DC bioeffects test 
enclosure for small animals. Final report, 6:8315 
(DOE/RA/10157—1) 
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Performance Testing 
Design, construction and testing of a DC bioeffects test 
enclosure for small animals. Final report, 6:8315 
(DOE/RA/10157—1) 
LACTOSE 
Fermentation 
Pellets of immobilized yeast cells as biocatalysts for 
transforming biomass, 6:7176 


Water 
Water-quality data for aquifers, streams, and lakes in the 
vicinity of Keechi, Mount Sylvan, Oakwood, and Palestine 
salt domes, northeast Texas salt-dome basin, 6:8130 (USGS- 
OFR—80-2037) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Particle Production 
Proton polarization in inclusive production at 400 GeV/c, 
6:8386 
Study of inclusive A polarization from hydrogen and other 
targets at 28 GeV, 6:8390 
LAND RECLAMATION 
Research 
Land Reclamation Program annual report, 1979, 6:6891 
(ANL/LRP—8) 


Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
COMPOUNDS 
Crystal Growth 
Monazite and other lanthanide orthophosphates as alternate 
actinide waste forms, 6:7038 
LANTHANUM HYDRIDES 
Phase Studies 
Automated apparatus for Sieverts’ studies of metal hydrides (U 
deuteride; La/sub 5.25/ Ni hydride), 6:7979 (LA—8534-MS) 
LASER FUSION REACTORS 
Targets 
Beam nonuniformity effects on laser ablatively accelerated 
targets, 6:7082 
LASER RADIATION 
Beam Optics 
Beam nonuniformity effects on laser ablatively accelerated 
targets, 6:7082 
LASER TARGETS 
Design 
Solid-state processes to produce hemispherical components for 
inertial fusion targets, 6:7081 (CONF-801037—25) 
Fabrication 
Vanadium hydride deuterium-tritium generator (Patent), 6:7083 
Raman Effect 
Heating by the Raman instability, 6:83495 (UCRL— 
84270(Rev.1)) 
Tracer Techniques 
Measurement of tracer elements in inertial fusion target fuel, 
6:8499 
LASER-PRODUCED PLASMA 
X-Ray Spectra 
Focusing x-ray spectrograph for laser fusion experiments, 
6:8502 
LASER-RADIATION HEATING 
Raman Effect 
Heating by the Raman instability, 6:8495 (UCRL— 
84270(Rev.1)) 
LASL 
(Los Alamos Scientific Laboratory.) 
Bibli 
Publications of LASL research, 1979, 6:8505 (LA—8587-MS) 
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Computer Networks 
Standard File Transport protocol, 6:8509 (LA—8631-MS) 
LATENT HEAT STORAGE 
Heat storage device (Patent), 6:7789 
Heat storage experiments with phase change materials, 6:7579 
(CONF-790118—) 
Investigation of latent heat of fusion storage for solar heating 
systems, 6:7601 
Latent heat energy storage using direct contact heat transfer, 
6:7596 
Feasibility Studies 
Preliminary survey and evaluation of nonaquifer thermal 
energy storage concepts for seasonal storage, 6:7787 (PNL— 
3625) 
Mathematical Models 
Dynamic model of a mixed (sensible and latent) low- 
temperature thermal storage system, 6:7588 
Technology Assessment 
Preliminary survey and evaluation of nonaquifer thermal 
energy storage concepts for seasonal storage, 6:7787 (PNL— 
3625) 
LATTICE FIELD THEORY 
String Models 
Strings in U(N) lattice gauge theory, 6:8407 
LAVAGE 
Quantitative Chemical Analysis 
Use of pulmonary lavage fluid in screening for early indicators 
of lung injury, 6:8267 (CONF-791002—) 
LAWRENCE LIVERMORE LABORATORY 
Computer Networks 
Craynet simulation, 6:8514 (UCRL—52999) 
Research Programs 
Earth Sciences Division collected abstracts: 1979, 6:8320 
(UCRL—52906) 
LEAD 
Absorption Spectroscopy 
Simple, low-cost method for the dissolution of metal and 
mineral samples in plastic pressure vessels, 6:3000 (BM-RI— 
8480) 
Charged-Particle Transport 
Measurement of higher-order corrections to stopping power 
for relativistic Ne, Ar, and Fe beams, 6:8452 
Diffusion 
Tc, Pb and Ru migration around the Oklo natural fission 
reactors, 6:7048 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 
Environmental Transport 
Oklo natural fission reactor program. Progress report, April 1- 
August 31, 1980, 6:6983 (LA—8644-PR) 
Heavy Ion Reactions 
Negative pion production by 800 MeV/A C, Ne, and Ar 
beams, 6:8442 
Multiple Production 
Trimuon and dimuon events produced by 10.5-GeV/c y~ on 
lead, 6:8384 
Muon Reactions 
Trimuon and dimuon events produced by 10.5-GeV/c yw on 
lead, 6:8384 
Toxicity 
Effects of metallic ions on cellular and subcellular properties of 
rat alveolar macrophages, 6:8259 (CONF-791002—) 
X-Ray Fluorescence Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Yield Strength 
Investigating explosive and material properties by use of the 
plate dent test, 6:8098 (LA—8591-MS) 
LEAD 190 
Alpha Decay 
Electron capture and a-particle decay of '* Pb, 6:8441 
Electron Capture Decay 
Electron capture and a-particle decay of '* Pb, 6:8441 


LEAD 204 
Isotope Ratio 
Oklo natural fission reactor program. Progress report, April 1- 
August 31, 1980, 6:6983 (LA—8644-PR) 
LEAD 206 
Isotope Ratio 
Oklo natural fission reactor program. Progress report, April 1- 
August 31, 1980, 6:6983 (LA—8644-PR) 
LEAD 207 
Isotope Ratio 
Oklo natural fission reactor program. Progress report, April 1- 
August 31, 1980, 6:6983 (LA—8644-PR) 
LEAD 208 
Isotope Ratio 
Oklo natural fission reactor program. Progress report, April 1- 
August 31, 1980, 6:6983 (LA—8644-PR) 
LEAD 208 TARGET 
Magnesium 24 Reactions 
Elastic and inelastic scattering measurements for the 
*Mg+?*Pb and 7*Si+ Pb systems, 6:8440 
Silicon 28 Reactions 
Elastic and inelastic scattering measurements for the 
%Mg+7*Pb and **Si+?°°Pb systems, 6:8440 
LEAD 209 TARGET 
Pion Minus Reactions 
Inclusive (77*~,7r°) reactions in nuclei, 6:8416 
Pion Plus Reactions 
Inclusive (77*~,7r°) reactions in nuclei, 6:8416 
LEAD 210 
Environmental Transport 
Review of parameters describing terrestrial food-chain 
transport of lead-210 and radium-226, 6:8128 
LEAD ALLOYS 
Transition Temperature 
Why is there no bulk specific heat anomaly at the 
superconducting transition temperature of BaPb/sub 1- 
x/Bi/sub x/Os, 6:8458 
LEAD COMPOUNDS 
Energy-Level Transitions 
Energy curves and moments for PbHe and PbXe, 6:8373 
LEAD-ACID BATTERIES 
Performance Testing 
Battery Energy Storage Test (BEST) Facility: second progress 
report, December 1979, 6:7791 (EPRI-EM—1514) 
LEAK DETECTORS 
Telemetry 
Borehole plugging telemetry system. Technical report, 6:7012 
(ONWI—35) 
LEASES 
Accounting 
Auditing and financial system. Preliminary systems design: 
installation plant report, 6:7837 
Auditing and financial system. Preliminary systems design: 
management summary report, 6:7838 
Royalties 
Auditing and financial system. Preliminary systems design: 
installation plant report, 6:7837 
Auditing and financial system. Preliminary systems design: 
management summary report, 6:7838 
LEAVES 
Biological Stress 
Changes in the levels of abscisic acid and its metabolites in 
excised leaf blades of Xanthium strumarium during and after 
water stress, 6:8201 
LEPTON-NUCLEON INTERACTIONS 


See also MUON-NUCLEON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS 


Deep Inelastic Scattering 
Deep inelastic phenomena, 6:8391 (SLAC-PUB—2625) 
LIFE STYLES 
Decision Making 
Long-term implications of life-style preferences for energy 
planning, 6:7806 
Simulation 
Long-term implications of life-style preferences for energy 
planning, 6:7806 





LIGHT SCATTERING 
Circular intensity differential scattering of light by helical 
structures. II. Applications, 6:8194 
LIME-LIMESTONE WET SCRUBBING PROCESSES 


Equipment 
Lime FGD system and sludge disposal case study. Final 
report, 6:6886 (EPRI-CS—1631) 
Materials 
State-of-the-art review of materials-related problems in flue gas 
desulfurization systems, 6:6883 (ANL—80-59) 
Waste Disposal 
Lime FGD system and sludge disposal case study. Final 
report, 6:6886 (EPRI-CS—1631) 
INE 


Sorptive Properties 
Exploratory and basic fluidized-bed combustion studies. 
Quarterly report, October-December 1979, 6:6910 
(ANL/CEN/FE—80-7) 
Method of increasing the sulfation capacity of alkaline earth 
sorbents, 6:7716 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also FMIT LINAC 


Protection 
Effective radiological safety program for electron linear 
accelerators, 6:8451 (SLAC-PUB—2643) 
LINEAR SCREW PINCH DEVICES 
Plasma Macroinstabilities 
Finite ion Larmor radius effects and wall effects on m = 1 
instabilities, 6:8468 (LA—8650-MS) 
LINEAR-SEGMENTED ARRAY COLLECTOR 
See SLAT TYPE COLLECTORS 
LIPIDS 


See also PHOSPHOLIPIDS 
TRIGLYCERIDES 


Chlorination 
Toxicology of compounds resulting form the use of chlorine in 
food processing, 6:8309 
LIQUEFIED NATURAL GAS 
Transport 


Cryogenic pipeline system (Patent), 6:6950 
LIQUEFIED PETROLEUM GASES 
Natural Radioactivity 
Review of ?**Rn in natural gas produced from unconventional 
sources, 6:6953 (DOE/EML—385) 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID CRYSTALS 
Intermolecular Forces 
Unified model of the smectic-A, nematic, and isotropic phases 
for bulk, interfaces, and thin films. II. Interfaces and thin 
films, 6:8382 
Orientation 
Unified model of the smectic-A, nematic, and isotropic phases 
for bulk, interfaces, and thin films. II. Interfaces and thin 
films, 6:8382 


Experimental observations on the disruptive combustion of free 
droplets of multicomponent fuels, 6:7095 
Production 
Conversion processes for liquid fuels from biomass, 6:7173 
Liquid fuel production from biomass, 6:7098 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID WASTES 
See also WASTE WATER 


Assessment of intermittently chlorinated discharges using 
chlorine half-life, 6:8159 
LITHIUM 
Atom-Atom Collisions 
Effects of thermal-energy atomic and molecular collisions on 
lithium high-Rydberg quantum-state distributions, 6:8356 
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Atom-Molecule Collisions 

Effects of thermal-energy atomic and molecular collisions on 

lithium high-Rydberg quantum-state distributions, 6:8356 
Emission 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 

Excited States 

Effects of thermal-energy atomic and molecular collisions on 

lithium high-Rydberg quantum-state distributions, 6:8356 
LITHIUM 6 TARGET 
Neutron Reactions 

Thermal neutron calibration of a tritium extraction facility 
using the *Li(n,t)*He/*”’ Au(n,y)’®* Au cross section ratio 
for standardization, 6:8414 (ANL/NDM—S55) 

LITHIUM 7 REACTIONS 
Nucleus Reactions 
Multiple band structures in “Ge, 6:8424 
LITHIUM IONS 
Electron Spin Resonance 

EPR and ENDOR investigation of the [F/sub Li/]° center in 

CaO, 6:7987 
LITHIUM-SULFUR BATTERIES 
Failures 

Failure analysis of Mark IA lithium/iron sulfide battery (Two 

20-kWh modules), 6:7790 (ANL—80-44) 
LMFBR TYPE REACTORS 
Breeding Ratio 

Proceedings of the NEACRP/IAEA Specialists meeting on 
the international comparison calculation of a large sodium- 
cooled fast breeder reactor at Argonne National Laboratory 
on February 7-9, 1978, 6:7738 (ANL—80-78) 

Fuel Pins 

Effects of variations in fuel pellet composition and size on 
mixed-oxide fuel pin performance, 6:7740 (HEDL-SA—2209- 
FP) 

High-Level Radioactive Wastes 

Decay characteristics of once-through LWR and LMFBR 
spent fuels, high-level wastes, and fuel-assembly structural 
material wastes, 6:7013 (ORNL/TM—7431) 


Comparison of linear and nonlinear seismic analysis of piping, 
6:7746 
Reactivity Coefficients 
Proceedings of the NEACRP/IAEA Specialists meeting on 
the international comparison calculation of a large sodium- 
cooled fast breeder reactor at Argonne National Laboratory 
on February 7-9, 1978, 6:7738 (ANL—80-78) 
Reactivity Worths 
Proceedings of the NEACRP/IAEA Specialists meeting on 
the international comparison calculation of a large sodium- 
cooled fast breeder reactor at Argonne National Laboratory 
on February 7-9, 1978, 6:7738 (ANL—80-78) 
Reactor Kinetics 
Proceedings of the NEACRP/IAEA Specialists meeting on 
the international comparison calculation of a large sodium- 
cooled fast breeder reactor at Argonne National Laboratory 
on February 7-9, 1978, 6:7738 (ANL—80-78) 
Traps 
Radionuclide trap for liquid-metal-cooled reactors, 6:7744 
Tribology 
Some aspects of the tribological behavior of materials in 
sodium, 6:7741 (ND-R—517(R)) 
LNG 
See LIQUEFIED NATURAL GAS 
LOAD MANAGEMENT 
Control Equipment 
New tool for load management, 6:7846 
Data Acquisition Systems 
New tool for load management, 6:7846 
Economic Analysis 
Evaluation of customer load management and its impacts on 
energy management systems, 6:7888 
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Load management past, present, and future at Florida Power 
Corporation, 6:7887 
LOCAL GOVERNMENT 
Energy Conservation 
conservation for state and local government (Abstracts 
of 34 citations), 6:7863 (HUD-PDR—569) 
LOFT REACTOR 
Fuel behavior during a LOCA: LOFT experiments, 6:7761 
(DOE/ID/01570—T17) 
LONG VALLEY 


Geology 
Continental Scientific Drilling Program thermal regimes: 
comparative site assessment geology of five magma- 
hydrothermal systems, 6:7612 (LA—8550-OBES) 
LOSS OF COOLANT 
Effect of artificial surface roughness on the rewetting of a fuel 
rod from above the Leidenfrost temperature, 6:7779 
Fuel behavior during a LOCA: LOFT experiments, 6:7761 
(DOE/ID/01570—T17) 
Nuclear reactor dry containment analysis, 6:7780 
Results of the first nuclear-powered loss-of-coolant experiments 
in the LOFT Facility, 6:7769 
Heat Transfer 
COBRA-TF: a three-field two-fluid model for reactor safety 
analysis, 6:7775 
Countercurrent steam condensation and its application to ECC 
penetration, 6:7777 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA 
Coal Mining 
Western Coal Survey: a survey of coal mining capacity in the 
west, 6:6913 (DOE/RA—0045/1) 
Natural Gas Industry 
Long-run welfare implications of offshore energy development 
(St. Mary parish, LA), 6:7805 
Petroleum Industry 
Long-run welfare implications of offshore energy development 
(St. Mary parish, LA), 6:7805 
LOW BTU GAS 


Particulate sampling of low Btu coal gas, 6:6830 (ANL—80-62) 
LOW DOSE IRRADIATION 
Health Hazards 
Low-level radiation effects on health. Hearings before the 
Subcommittee on Oversight and Investigations of the 
Committee on Interstate and Foreign Commerce, House of 
Representatives, Ninety-Sixth Congress, First Session, April 
23, May 24, and August 1, 1979, 6:8245 
LOW INCOME GROUPS 
Low-income energy assistance programs: a profile of need and 
policy options, 6:7801 (DOE/RG—0039) 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUBRICANTS 
See also LUBRICATING OILS 
Performance 
Fleet trials using methanol/gasoline blends, 6:7896 (CONF- 
801030—4) 
LUBRICATING OILS 
Physical Radiation Effects 
Effects of gamma-radiation on the viscosity of five lubricating 
oils, 6:6946 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNG CELLS 
See RESPIRATORY TRACT CELLS 
LUNG CLEARANCE 
Mathematical Models 
Two-phase deep-lung clearance in man, 6:8256 (CONF- 
791002—) 
LUNGS 


Effects 
Pathogenesis of oxidant-induced respiratory disease in 
reference to respiratory clearance of radiolabeled 
particulates, 6:8255 (CONF-791002—) 


LUNGS 
Sensitivity 


Biological Radiation Effects 

Comparison of the effects of inhaled alpha- and beta-emitting 
radionuclides on pulmonary function in the dog, 6:8222 
(CONF-791002—) 

Deposition of Thorium and Plutonium oxides in the respiratory 
tract of the mouse, 6:8213 (CONF-791002—) 

Effects of Plutonium redistribution on lung counting, 6:8217 
(CONF-791002—) 

Effects of immune modulation on plutonium dioxide lung 
carcinogenesis in the rat, 6:8226 (CONF-791002—) 

Factors affecting the mobility of actinide oxides and their 
influence on radiological protection, 6:8216 (CONF- 
791002—) 

Histogenesis of lung tumors induced in rats by inhalation of 
alpha emitters: an overview, 6:8225 (CONF-791002—) 

Metabolic characteristics of an industrial 7**PuO. dust and its 
effects in rodent lungs, 6:8228 (CONF-791002—) 

Phagocytosis, toxicity, and solubility of AmO; in alveolar 
macrophages, 6:8220 (CONF-791002—) 

Pulmonary connective tissue modifications induced in the rat 
by inhalation of ***PuO, aerosol, 6:8221 (CONF-791002—) 

Respiratory-tract carcinogenesis induced by radionuclides in 
the Syrian hamster, 6:8229 (CONF-791002—) 

Simulation of the retention and dosimetry of *U and its 
daughters after inhalation in ThO2 or UO: particles, 6:8215 
(CONF-791002—) 

Stress 

Effects of coal combustion and gasification upon lung structure 
and function. Quarterly progress report, 6:6915 
(DOE/MC/11284—T6) 


carcinogenesis with inhaled Plutonium in rats and 
dogs, 6:8231 (CONF-791002—) 


Epithelium 
Effect of inflammation in the lungs of Syrian hamsters on 
cellularity of lavage fluids, 6:8211 (LA—8602-MS) 


Effect of inflammation in the lungs of Syrian hamsters on 
cellularity of lavage fluids, 6:8211 (LA—8602-MS) 


Macrophages 
Effect of inflammation in the lungs of Syrian hamsters on 
cellularity of lavage fluids, 6:8211 (LA—8602-MS) 


Combined effects of inhalation of Radon daughter products 
and tobacco smoke, 6:8227 (CONF-791002—) 
Radionuclide Kinetics 
Absorption of Plutonium from the gastrointestinal tract after 
inhalation by the neonatal animal, 6:8218 (CONF-791002—) 
distribution of inhaled ***PuO, in dogs, 6:8219 
(CONF-791002—) 


Changes in the respiratory physiology of rats exposed to 
different phases of cigarette smoke, 6:8268 (CONF-791002—) 

Distribution and retention of Beryllium in guinea pigs after 
administration of a BeCl, aerosol, 6:8253 (CONF-791002—) 

Dosimetry and distribution of whole cigarette smoke 
particulates in inbred strains of mice: comparison of a large 
smoke-exposure machine (SEM) with a small-capacity 
smoke-exposure machine (Walton), 6:8257 (CONF-791002—) 

Effect of reaerosolized fly ash from an atmospheric pressure 
fluidized-bed combustor on murine alveolar macrophage 
function, 6:8260 (CONF-791002—) 

Effects of metallic nickel dust on rabbit lungs, 6:8263 (CONF- 
791002—) 

Influence of chronic inhalation exposure to nickel dust on 
accumulation of lung lipids, 6:8265 (CONF-791002—) 

Lifetime exposures of rats to cigarette tobacco smoke, 6:8272 
(CONF-791002—) 

hage toxicology of inhaled coal fly ash and silica, 
6:8262 (CONF-791002—) 

Membrane protein changes in rabbit alveolar macrophages 
induced by particulates from fossil-fuel sources, 6:8261 
(CONF-791002—) 

Physical properties of aerosols affecting inhalation toxicology, 
6:8248 (CONF-791002—) 

effects of inhaled sulfuric acid aerosols in guinea 
pigs, 6:8266 (CONF-791002—) 





LUNGS 
Sensitivity 


Quantification of inhaled coal fly ash in rat lung, 6:8250 
(CONF-791002—) 
Two-phase deep-lung clearance in man, 6:8256 (CONF- 
791002—) 
Use of pulmonary lavage fluid in screening for early indicators 
of lung injury, 6:8267 (CONF-791002—) 
LUTETIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
LUTETIUM COMPOUNDS 
Crystal Growth 
Monazite and other lanthanide orthophosphates as alternate 
actinide waste forms, 6:7038 
LUTETIUM PHOSPHATES 
Isomer Shift 
Magnetic measurements of the transuranium elements and 
charge state characterization of actinides in monazite. 
Progress report, 6:7959 (DOE/ER/10348—T1) 
LYMPH NODES 
Biological Radiation Effects 
Tumors of the tracheobronchial lymph nodes in beagle dogs 
after inhalation of a relatively insoluble form of Cerium-144, 
6:8230 (CONF-791002—) 
LYMPHOBLASTOMAS 
See LYMPHOMAS 
LYMPHOCYTES 
Sensitivity 
Studies on in vitro dose-response characteristics of trace 
elements (Zn, Se) on lymphohematopoietic progenitors using 
semisolid culture systems, 6:8271 (CONF-791002—) 
Synergism 
Marrow-tumor interactions: the role of the bone marrow in 
controlling chemically induced tumors, 6:8273 
(DOE/EV/10270—1) 
LYMPHOGRANULOMAS 
See LYMPHOMAS 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYMPHOMAS 
Radioinduction 
Immunodepression, a noncontributor to radiation-induced 
leukemogenesis of the RFM mouse, 6:8243 


MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACERALS 
Centrifugation 
Separation of coal macerals, 6:6878 
Nuclear Magnetic Resonance 
NMR analysis of coal macerals. Progress report, 6:6882 
(DOE/ER/05006—T 1) 
Reflectivity 
Development and evaluation of an automated reflectance 
microscope system for the petrographic characterization of 
bituminous coals, 6:6872 (FE—2030-TR23) 
MACROPHAGES 
Radiosensitivity 
Phagocytosis, toxicity, and solubility of AmO, in alveolar 
macrophages, 6:8220 (CONF-791002—) 
Sensitivity 
Effect of reaerosolized fly ash from an atmospheric pressure 
fluidized-bed combustor on murine alveolar macrophage 
function, 6:8260 (CONF-791002—) 
Effects of metallic ions on cellular and subcellular properties of 
rat alveolar macrophages, 6:8259 (CONF-791002—) 
Effects of metallic nickel dust on rabbit lungs, 6:8263 (CONF- 
791002—) 
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Macrophage toxicology of inhaled coal fly ash and silica, 
6:8262 (CONF-791002—) 

Membrane protein changes in rabbit alveolar macrophages 
induced by particulates from fossil-fuel sources, 6:8261 
(CONF-791002—) 

MAGNESIUM 


Spectroscopy 
Simple, low-cost method for the dissolution of metal and 
mineral samples in plastic pressure vessels, 6:8000 (BM-RI— 
8480) 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional] 
elements, 6:6992 (LA—8004-MS) 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 
MAGNESIUM 24 
Electrofission 
Fission modes of **Mg, 6:8421 
Energy Levels 
Elastic and inelastic scattering measurements for the 
*Mg+?*Pb and **Si+ ”°*Pb systems, 6:8440 
Observation of '*C+ '*C resonances as final states in the 
2C(?*O,a)**Mg reaction, 6:8418 
MAGNESIUM 24 REACTIONS 
Elastic Scattering 
Elastic and inelastic scattering measurements for the 
*Mg+?*Pb and **Si+ ?°*Pb systems, 6:8440 
Inelastic 
Elastic and inelastic scattering measurements for the 
*Mg+*Pb and *Si+ *Pb systems, 6:8440 
MAGNESIUM COMPLEXES 
Luminescence 
High pressure luminescence studies of metalloporphyrins in 
polymeric media, 6:7981 
MAGNET COILS 


Toroidal field coil design concept and structural support 
system for CTHR, 6:8498 (WFPS-TME—80-009) 
Optimization 
Resistive toroidal-field coils for tokamak reactors, 6:8489 
(PPPL—1685) 
Stress Analysis 
Finite element model for elastic and slip responses of fusion 
magnets, 6:8501 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETITE 
Chemical Analysis 
Recovery of byproduct heavy minerals from sand and gravel 
operations in central and southern California, 6:6993 (BM- 
RI—8471) 
Recovery 
Recovery of byproduct heavy minerals from sand and gravel 
operations in central and southern California, 6:6993 (BM- 
RI—8471) 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
Health Hazards 
Health effects of coal technologies: research needs, 6:8274 
(DOE/HHS/EPA—05) 
MAGNETOTELLURIC SURVEYS 
Computer Codes 
MT3D: a 3 dimensional magnetotelluric modeling program 
(user's guide and documentation for Rev. 1), 6:7626 
(DOE/ID/12079—20) 
Mathematical Models 
Controlled-source audiomagnetotellurics in geothermal 
exploration. Topical report, 6:7620 (DOE/ID/12079—5) 








107S / ERA Vol. 6, No. 6 


MAIZE 
Fermentation 
Ethanol production in Northern New York: technical and 
economic feasibility. Final report, 6:7153 (NYSERDA—80- 
22) 
Solar 
Solar assisted low temperature grain drying in east central 
Ontario, 6:7363 (CONF-7908116—(Vol.1)) 
MANGANESE 


Spectroscopy 
Simple, low-cost method for the dissolution of metal and 
mineral samples in plastic pressure vessels, 6:8000 (BM-RI— 
8480) 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Atom-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Electron-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Emission Spectroscopy 
Hydrogeochemicai and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 
Muonic Atoms 
Nuclear charge distributions in 1f/sub 7/2/-shell nuclei from 
muonic x-ray measurements, 6:8426 
Oscillator Strengths 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Photon-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
MANGANESE 51 
Biological Accumulation 
Experimental nuclear medicine radiopharmaceutical 
development, 6:8236 (DOE/EV/10359—1) 
MANGANESE 54 
Biological Radiation Effects 
Kinetics of inhaled **Mn and Co after an accidental human 
exposure, 6:8214 (CONF-791002—) 
MANGANESE 55 
Charge Distribution 
Nuclear charge distributions in 1f/sub 7/2/-shell nuclei from 
muonic x-ray measurements, 6:8426 
MANGANESE ALLOYS 
Oxidation 
Electronic structure and surface oxidation of LaNis, ErsMnes, 
and related systems, 6:7997 
Photoelectron Spectroscopy 
Electronic structure and surface oxidation of LaNis, ErsMnas, 
and related systems, 6:7997 
MANGANESE COMPLEXES 
Chemical Preparation 
Fabrication and testing of TAA bonded carbon electrodes. 
Final report, March 1978 - May 1979, 6:7857 
(DOE/ET/11303—T8) 
Chemical Reaction Kinetics 
Preparation and characterization of ligand types intermediate 
in the metal catalyzed conversion of coal to methane, 
methanol, and higher alkanes and alcohols. Second technical 
progress report, September 1, 1979-February 28, 1981, 6:8015 
(DOE/ER/71294—T1) 
Decomposition 
Preparation and characterization of ligand types intermediate 
in the metal catalyzed conversion of coal to methane, 
methanol, and higher alkanes and alcohols. Second technical 
progress report, September 1, 1979-February 28, 1981, 6:8015 
(DOE/ER/71294—T1) 


MANUFACTURING 
Econometrics 
Regional demand for energy by Canadian manufacturing 
industries, 6:7932 
Fuel Consumption 
Regional demand for energy by Canadian manufacturing 
industries, 6:7932 
MANURES 
Anaerobic Digestion 
Annual energy balance for anaerobically digested hog manure, 
6:7136 (CONF-7908116—(Vol.1)) 
Modular system for bio-gas production using farm waste, 
6:7177 
Utilization of geothermal energy for methane production for 
J.A. Albertson Land and Cattle Company. Final report, 
6:7643 (DOE/ET/27230—T2) 
MANY-BODY PROBLEM 
See also THREE-BODY PROBLEM 
Hamiltonians 
Reciprocity relation for multichannel coupling kernels, 6:8448 
MARICULTURE 
See AQUACULTURE 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE SURVEYS 


See also GEOCHEMICAL SURVEYS 
GEOPHYSICAL SURVEYS 


Seismic Sources 
Submergible marine seismic source (Patent), 6:8079 
MARSHALL ISLANDS 


Organisms 
Detection of cadmium radioactivity in the marine environment, 
6:8182 (UCRL—85273) 


Detection of cadmium radioactivity in the marine environment, 
6:8182 (UCRL—85273) 
MARYLAND 
Baseline Ecology 
Terrestrial flora and fauna in the vicinity of the Delmarva 
Power and Light station and proposed expansion site. 
Special report 77, 6:7714 (NP—25221) 
Geologic Structures 
Structure contour map of basement beneath the Atlantic 
coastal plain, 6:7609 (DOE/ET/27001—8) 
Heat Flow 
Heat flow and heat generation in the Atlantic Coastal Plain, 
6:7616 (DOE/ET/27001—8) 
Heat flow and heat generation in the Piedmont, 6:7617 
(DOE/ET/27001—8) 
MASKS 
See RESPIRATORS 
MASS TRANSIT SYSTEMS 
Solar Heat Engines 
Mass transit systems (Patent), 6:7202 
MATERIALS (FERROELECTRIC) 
See FERROELECTRIC MATERIALS 
MATRICES 
Lanczos biorthogonalization algorithm and other oblique 
projection methods for solving large unsymmetric systems, 
6:8507 (COO—2383-0075) 
MEASURING INSTRUMENTS 


See also FLOWMETERS 
PYRANOMETERS 
RADIATION DETECTORS 
RADIOMETRIC GAGES 
SPECTROMETERS 
THERMOCOUPLES 


Calibration 

On-line characterization of coal slurries, 6:6900 (ANL—80-62) 
Comparative Evaluations 

On-line characterization of coal slurries, 6:6900 (ANL—80-62) 
Errors 

On-line characterization of coal slurries, 6:6900 (ANL—80-62) 
Meetings 

Proceedings of the 1980 symposium on instrumentation and 

control for fossil energy processes, 6:6815 (ANL—80-62) 





MECHANICAL VIBRATIONS 
Meetings 
ASME century 2 emerging technology conference, 6:7752 
MEMBRANES 
See also CELL MEMBRANES 
Osmosis 
Membrane research for salinity gradient energy production. 
Final report, 6:7212 (DOE/ET/20364—T1) 
Redox Reactions 
Photosensitized redox reactions across vesicle membranes, 
6:7182 
MERCURY 
Toxicity 
Effects of metallic ions on cellular and subcellular properties of 
rat alveolar macrophages, 6:8259 (CONF-791002—) 
MESOCRICETUS 
See HAMSTERS 
METABOLISM 
Radionuclide Kinetics 
Clinical feasibility studies with newly devised instruments, 
6:8040 (DOE/EV/10359—1) 
METABOLITES 
Biochemical Reaction Kinetics 
Changes in the levels of abscisic acid and its metabolites in 
excised leaf blades of Xanthium strumarium during and after 
water stress, 6:8201 
METAL INDUSTRY 
Heat Recovery Equipment 
Economic application, design analysis, and material availability 
for ceramic heat exchangers, 6:7913 (ORNL/TM—7580) 
Pollution Regulations 
Metal coil surface coating industry: background information 
for proposed standards, 6:8109 (EPA—450/3-80-035a) 
METALS 


See also ACTINIDES 
ALKALI METALS 


Decontamination 

Division of Waste Management programs. Progress report, 

January-June 1979, 6:7009 (HEDL-TME—79-60) 
Recovery 

Process for recovering molybdenum and tungsten from mining 

wastewater (Patent), 6:7925 
Surface Coating 

Metal coil surface coating industry: background information 

for proposed standards, 6:8109 (EPA—450/3-80-035a) 
Yield Strength 

Investigating explosive and material properties by use of the 

plate dent test, 6:8098 (LA—8591-MS) 
METEOROLOGY 
Information Needs 

Meteorological data base needed to accurately calculate 

passive nocturnal cooling, 6:7257 (CONF-790118—) 
METHANATION 
Catalysts 

Investigation of sulfur-tolerant catalysts for selective synthesis 
of hydrocarbon liquids from coal-derived gases. Annual 
technical progress report, September 19, 1979-September 18, 
1980, 6:7093 (DOE/ET/14809—4) 

Methanation of carbon monoxide over tungsten carbide- 
containing alumina catalyst for methanation of carbon 
monoxide (Patent), 6:7094 

METHANE 
Atom-Molecule Collisions 

A crossed molecular beam study of the O('D:)+(CH, reaction, 

6:8378 
Biosynthesis 

Modular system for bio-gas production using farm waste, 
6:7177 

Utilization of geothermal energy for methane production for 
J.A. Albertson Land and Cattle Company. Final report, 
6:7643 (DOE/ET/27230—T2) 

Corrosive Effects 

Oxidation-sulfidation behavior of materials for use in coal- 
conversion systems, 6:7977 

ity 


Instrument for measuring water content and density of mixture 
of oil, gas and water based on a radioactive low energy 
photon source, 6:6933 (ANL-Trans—1189) 
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Potentials 
Repulsive forces of simple molecules and mixtures at high 
density and temperature, 6:7990 
Production 
Biomass conversion program and computer simulations of 
methane production, 6:7190 
Shock Waves 
Repulsive forces of simple molecules and mixtures at high 
density and temperature, 6:7990 
Synthesis 
Methanation of carbon monoxide over tungsten carbide- 
containing alumina catalyst for methanation of carbon 
monoxide (Patent), 6:7094 
Thermochemical Heat Storage 
Loss factors in the design of thermochemical power plants, 
CO.-CH, vs. SOs chemical transport fluids, 6:7204 
METHANOL 
Fuel Economy 
Fleet trials using methanol/gasoline blends, 6:7896 (CONF- 
801030—4) 
Performance Testing 
Fleet trials using methanol/gasoline blends, 6:7896 (CONF- 
801030—4) 
Synthesis 
Lignite-to-methanol: an engineering evaluation of Winkler 
gasification and ICI methanol synthesis route. Final report, 
6:6845 (EPRI-AP—1592) 
METHYLBENZENE 
See TOLUENE 
MFTF DEVICES 
ECR Heating 
Microwave ray tracing for the large tandem mirror MFTF-B, 
6:8478 (UCRL—85247) 
Microwave Radiation 
Microwave ray tracing for the large tandem mirror MFTF-B, 
6:8478 (UCRL—85247) 
Research Programs 
Mirror Fusion. Quarterly report, January-March 1980, 6:8494 
(UCAR—10060-80-1) 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
Control Systems 
Proceedings of the 1980 symposium on instrumentation and 
control for fossil energy processes, 6:6815 (ANL—80-62) 
Data Acquisition Systems 
Instrumentation for the U-25 MHD generator, 6:7851 (ANL— 
80-62) 
Instrument and transducer requirements for commercial, first 
generation MHD/steam power plants, 6:7852 (ANL—80-62) 
Design 
Instrumentation for the U-25 MHD generator, 6:7851 (ANL— 
80-62) 
Fabrication 
Instrumentation for the U-25 MHD generator, 6:7851 (ANL— 
80-62) 
Measuring Instruments 
Instrument and transducer requirements for commercial, first 
generation MHD/steam power plants, 6:7852 (ANL—80-62) 
Proceedings of the 1980 symposium on instrumentation and 
control for fossil energy processes, 6:6815 (ANL—80-62) 
MICE 
Lymphomas 
I depression, a noncontributor to radiation-induced 
leukemogenesis of the RFM mouse, 6:8243 
Radionuclide Kinetics 
Quantitative biokinetic studies of radionuclides and assessment 
of risks from internally deposited radioactivity, 6:8235 
(DOE/EV/10359—1) 
Radiosensitivity 
Deposition of Thorium and Plutonium oxides in the respiratory 
tract of the mouse, 6:8213 (CONF-791002—) 





Sensitivity 
Pathogenesis of oxidant-induced respiratory disease in 


reference to tory clearance of radiolabeled 
particulates, 6:8255 (CONF-791002—) 
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MICHIGAN 
Natural Gas Industry 
Michigan's oil and gas fields, 1979, 6:7839 
Petroleum Industry 
Michigan's oil and gas fields, 1979, 6:7839 
Water Resources 
Water resources appraisals for hydroelectric licensing. 
Planning status report: Grand River Basin, Michigan, 6:7099 
C—0065 


(FER 
MICROWAVE AMPLIFIERS 


200 kW pulsed and CW gyrotrons at 28 GHz, 6:8480 (CONF- 
801232—1) 
Performance 
200 kW pulsed and CW gyrotrons at 28 GHz, 6:8480 (CONF- 
801232—1) 
Research Programs 
60 GHz gyrotron development program. Quarterly report No. 
5, July-September 1980, 6:8486 (ORNL/Sub—79/21453/5) 
MICROWAVE POWER TRANSMISSION 
Environmental 
Environmental assessment for the satellite power system- 
concept development and evaluation program-microwave 
health and ecological effects, 6:7130 (DOE/ER/10035—2) 
MICROWAVE RADIATION 
Biological Effects 
Environmental assessment for the satellite power system- 
concept development and evaluation program-microwave 
health and ecological effects, 6:7130 (DOE/ER/10035—2) 
MILK SUGAR 
See LACTOSE 
MILL TAILINGS 
Stability 
Asphalt emulsion sealing of uranium mill tailings, 6:7049 
MINE-MOUTH GENERATING PLANTS 
See FOSSIL-FUEL POWER PLANTS 
MINERAL ACIDS 
See INORGANIC ACIDS 
MINERAL OIL 
See LUBRICANTS 
MINERAL RESOURCES 
Consumption Rates 
Future US energy supply: constraints by nonfuel mineral 
resources, 6:7817 (ORNL—5656) 
Demand Factors 
Future US energy supply: constraints by nonfuel mineral 
resources, 6:7817 (ORNL—5656) 
Reserves 
Future US energy supply: constraints by nonfuel mineral 
resources, 6:7817 (ORNL—5656) 
Resource Depletion 
Future US energy supply: constraints by nonfuel mineral 
resources, 6:7817 (ORNL—5656) 


See also BAUXITE 
CLAYS 


FLUORITE 

MAGNETITE 
RADIOACTIVE MINERALS 
SILICA 


Age Estimation 
Long-term stability of evaporite minerals: geochronological 
evidence, 6:7043 
Stability 
Long-term stability of evaporite minerals: geochronological 
evidence, 6:7043 
MINORITY GROUPS 
Education 
Summer Research Apprenticeship Program (SRAP) for 
minority junior high school students. A six-week summer 
demonstration enrichment program. Summary report, 6:7943 
(LBL-PUB—378) 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS 


Inspection 
Application of optical triangulation profilometry and optical 
phase ranging profilometry to the figure evaluation of solar 
mirrors, 6:7503 (PNL—3615) 


Application of optical triangulation profilometry and optical 
phase ranging profilometry to the figure evaluation of solar 
mirrors, 6:7503 (PNL—3615) 

MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
See also CARBON DIOXIDE INJECTION 

State-of-the-art review of nitrogen and flue gas flooding in 
enhanced oil recovery. Final report, 6:6922 
(DOE/MC/08333—2) 

MISSOURI 
Coal Mining 

Western Coal Survey: a survey of coal mining capacity in the 

west, 6:6913 (DOE/RA—0045/1) 


Surveys 
Aerial gamma ray and magnetic survey, Jefferson City 
Missouri. Final report, 6:6989 (GJBX—260(80)) 

Aerial gamma ray and magnetic survey: Nebraska City 
Quadrangle, Missouri, Iowa, Nebraska, and Kansas. Final 
report, 6:6990 (GJBX—261(80)) 

Aerial gama ray and magnetic survey: Lawrence Quadrangle 
of Kansas and Missouri. Final report, 6:6985 (GJBX— 
239(80)) 

Aerial gamma ray and magnetic survey: Kansas City 

of Kansas and Missouri. Final report, 6:6988 
(GIBX—259(80)) 
Surveys 


Aerial gamma ray and magnetic survey, Jefferson City 
Quadrangle, Missouri. Final report, 6:6989 (GJBX—260(80)) 

Aerial gamma ray and magnetic survey: Nebraska City 
Quadrangle, Missouri, Iowa, Nebraska, and Kansas. Final 
report, 6:6990 (GJBX—261(80)) 

Aerial gama ray and magnetic survey: Lawrence Quadrangle 
of Kansas and Missouri. Final report, 6:6985 (GJBX— 
239(80)) 

Aerial gamma ray and magnetic survey: Kansas City 
Quadrangle of Kansas and Missouri. Final report, 6:6988 
(GJBX—259(80)) 

MOBILE HOMES 
Attached Greenhouses 

Passive approaches: using solar greenhouses as retrofits on 
small house trailers, retarded children’s school and on a 
minimum security prison in Mohave County, AZ, 6:7327 
(CONF-790118—) 

MODELS (ATOMIC) 

See ATOMIC MODELS 
MODELS (CRYSTAL) 

See CRYSTAL MODELS 
MODELS (FLOW) 

See FLOW MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODELS (STAR) 

See STAR MODELS 
MODIFIED IN-SITU PROCESSES 

Ground Subsidence 

User information manual. SUBSID: a nonlinear, two 
dimensional finite element program for static evaluation of 
mining subsidence, 6:6958 (LBL—11356) 

Strata Control 

User information manual. SUBSID: a nonlinear, two 
dimensional finite element program for static evaluation of 
mining subsidence, 6:6958 (LBL—11356) 

MOISTURE 
See also WATER 
Monitoring 
On-stream determination of ash and moisture content in West 
German coal preparation plants, 6:6902 (ANL—80-62) 
MOLECULAR CRYSTALS 
Crystal Growth 
Electron diffraction from single crystals of DNA, 6:8195 
MOLECULAR ORBITAL MODEL 
See ATOMIC MODELS 


MOLECULES 
MOLECULAR STRUCTURE 
Computer Calculations 
NRCC annual report, 1979, 6:8016 (LBL—11211) 





MOLECULE-MOLECULE COLLISIONS 
Energy Transfer 
Near resonant vibration — vibration energy transfer under 
single collision conditions, 6:8358 
MOLECULES 
Research 
Selective excitation, relaxation, and energy channeling in 
molecular systems. Progress report, December 1, 1979- 
November 30, 1980 (Inst. of Molecular Biophysics, Florida 
State Univ.), 6:8346 (DOE/EV/05784—3) 
MOLLUSCS 
See also OYSTERS 
Growth 
Growth and histological effects on Protothaca staminea 
(littleneck clam) of long-term exposure to chlorinated 
seawater, 6:8162 


Effects of chlorination on marine mussels, 6:8287 
MOLTEN SALTS 
Catalytic Effects 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
MOLYBDENUM 
Absorption Spectra 
Matrix isolation spectra of metal atoms and ions: Ti, Zr, and 
Mo in Ar and Kr, 6:8351 
Catalytic Effects 
Reactivity of Cold Lake asphaltenes, 6:6945 
Emission y 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GIBX—249(80)) 
Leaching 
Alternative waste forms: a comparative study, 6:7037 
Materials Recovery 
Process for recovering molybdenum and tungsten from mining 
wastewater (Patent), 6:7925 
Ultraviolet Spectra 
Matrix isolation spectra of metal atoms and ions: Ti, Zr, and 
Mo in Ar and Kr, 6:8351 
MOLYBDENUM IONS 
Fluorescence Spectroscopy 
Site-dependent decay rates and fluorescence line narrowing of 
Mo™* in phosphate glass, 6:7986 
MONACO 
Solar Energy 
Industrial solar energy activity in Monaco, 6:7516 
MONAZITES 
Leaching 
Low temperature ceramic waste form: characterization of 
monazite cement composites, 6:7040 
Monazite and other lanthanide orthophosphates as alternate 
actinide waste forms, 6:7038 
Phase Studies 
Crystal chemistry and phase relations in the synthetic minerals 
of ceramic waste forms. I. Fluorite and monazite structure 
phases, 6:7039 
Radiation Effects 
Monazite and other lanthanide orthophosphates as alternate 
actinide waste forms, 6:7038 
Structural Chemical Analysis 
Crystal chemistry and phase relations in the synthetic minerals 
of ceramic waste forms. I. Fluorite and monazite structure 
phases, 6:7039 
MONOPOLIES 
Regulations 
Significance of a Supreme Court Free Speech Decision, 6:7830 
MONTANA 
Coal Mining 
Western Coal Survey: a survey of coal mining capacity in the 
west, 6:6913 (DOE/RA—0045/1) 
Geothermal Resources 
Assessment of the geothermal potential within the BPA 
marketing area, 6:7604 (DOE/BP/15325—T13) 
Assessment of the geothermal potential within the BPA 
marketing area, 6:7633 (DOE/BP/15325—T1) 
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Uranium Deposits 
Survey of lands held for uranium exploration, development, 
and production in fourteen western states in the six-month 
period ending June 30, 1980, 6:6984 (GJBX—8(81)) 
MUCOSA 
See MUCOUS MEMBRANES 
MUCOUS MEMBRANES 
Sensitivity 
Effects of H2SO, on tracheal mucus clearance, 6:8254 (CONF- 
791002—) 
MULTICHARGED IONS 
Electron Beam Ion Sources 
Cryogenic electron beam ionizer KRION-2, 6:8084 (ORNL- 
tr—4703) 
MULTIPLIER TUBES 
See ELECTRON MULTIPLIERS 
MUONIC ATOMS 
Atom-Atom Collisions 
Radiative collisional quenching of metastable muonic hydrogen 
pup (2s) and the metastable muonic helium ion ap“ (2s), 
6:8364 


Spectral Shift 
Nuclear charge distributions in 1f/sub 7/2/-shell nuclei from 
muonic x-ray measurements, 6:8426 
X-Ray Spectra 
Nuclear charge distributions in 1f/sub 7/2/-shell nuclei from 
muonic x-ray measurements, 6:8426 
MUONIC IONS 
Ion-Atom Collisions 
Radiative collisional quenching of metastable muonic hydrogen 
pp (2s) and the metastable muonic helium ion ap~ (2s), 
6:8364 
MUONIUM 
Hyperfine Structure 
Muonium in the condensed phases of Ar, Kr, and Xe, 6:8355 
Synthesis 
Muonium in the condensed phases of Ar, Kr, and Xe, 6:8355 
MUON-NUCLEON INTERACTIONS 
Differential Cross Sections 
Trimuon and dimuon events produced by 10.5-GeV/c yw on 
lead, 6:8384 
Total Cross Sections 
Trimuon and dimuon events produced by 10.5-GeV/c p™ on 
lead, 6:8384 
MUONS 
See also MUONS PLUS 
Multiple Production 
Trimuon and dimuon events produced by 10.5-GeV/c up on 
lead, 6:8384 
MUONS PLUS 
Leptonic Decay 
Limits on neutrino oscillations from muon-decay neutrinos, 
6:8388 
MUSCLES 
See also MYOCARDIUM 
Atrophy 
Role of the occult insulin receptors in the regulation of 
atrophy and hypertrophy of skeletal muscles, 6:8210 (LA— 
8540-T) 
Hypertrophy 
Role of the occuit insulin receptors in the regulation of 
atrophy and hypertrophy of skeletal muscles, 6:8210 (LA— 
8540-T) 
Receptors 
Role of the occult insulin receptors in the regulation of 
atrophy and hypertrophy of skeletal muscles, 6:8210 (LA— 
8540-T) 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUSSELS 
See MOLLUSCS 
MUTAGENESIS 
Correlations 
Relationship of DNA repair processes to mutagenesis and 
carcinogenesis in mammalian cells. Progress report, 
November 1, 1979-October 31, 1980, 6:8233 
(DOE/EV/04472—3) 
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Relationship of DNA repair processes to mutagenesis and 
carcinogenesis in mammalian cells. Progress report, August 
1, 1977-October 31, 1980, 6:8234 (DOE/EV/04472—4) 
MUTAGENS 
See also EMS 
Bioassay 
Overview of the use of short-term biological tests in the 
assessment of the health effects of water chlorination, 6:8307 
Titration 
Destruction of direct-acting mutagens in drinking water by 
nucleophiles: implications for mutagen identification and 
mutagen elimination from drinking water, 6:8296 
Toxicity 
Relationship of DNA repair processes to mutagenesis and 
carcinogenesis in mammalian cells. Progress report, August 
1, 1977-October 31, 1980, 6:8234 (DOE/EV/04472—4) 
MX DEVICES 
See MFTF DEVICES 
MYOCARDIUM 
Radionuclide Kinetics 
Development of more efficacious Tc-99m organ imaging 
agents for use in nuclear medicine by analytical 
characterization of radiopharmaceutical mixtures. Progress 
report, May 1, 1980-April 30, 1981 (/sup 
99m/Tc(NaBH,)HEDP), 6:8041 (DOE/EV/10380—1) 
Experimental nuclear medicine radiopharmaceutical 
development, 6:8236 (DOE/EV/10359—1) 
tiscanning 


Development of more efficacious Tc-99m organ imaging 
agents for use in nuclear medicine by analytical 
characterization of radiopharmaceutical mixtures. Progress 
report, May 1, 1980-April 30, 1981 (/sup 
99m/Tc(NaBH,)HEDP), 6:8041 (DOE/EV/10380—1) 


NAPHTHA 
Chemical Composition 
Chemistry of shale oil and its refined products, 6:6976 
Market 
Economic and market potential for SRC-II products, 6:6861 
Physical Properties 
Chemistry of shale oil and its refined products, 6:6976 
NAPHTHALENE 
Emission Spectra 
Jet-cooled naphthalene. II. Single vibronic level fluorescence 
spectra, 6:8348 
Fluorescence 
Jet-cooled naphthalene. II. Single vibronic level fluorescence 
spectra, 6:8348 
Liquid Column Chromatography 


Relation between fuel properties and chemical composition. II. 


Chemical characterization of US Navy Shale-II fuels, 6:6971 
NAPHTHENES 
See CYCLOALKANES 
NAPHTHOLS 
Chemical Reactions 
Reaction of carbon-14-labeled reagents with coal, 6:6871 
(CONF-801227—2) 
NAPHTHOLS-ALPHA 
See NAPHTHOLS 
NAPHTHOLS-BETA 
See NAPHTHOLS 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Natural Radioactivity 
Review of ??*Rn in natural gas produced from unconventional 
sources, 6:6953 (DOE/EML—385) 
Production 
US crude oil and natural gas reserves. 1978 annual report, 
6:6918 (DOE/EIA—0216(78)) 
Reserves 
US crude oil and natural gas reserves. 1978 annual report, 
6:6918 (DOE/EIA—0216(78)) 


NATURAL GAS DEPOSITS 
Exploration 
Geologic remote sensing of the Moorman Syncline, Kentucky, 
region. Final report, August 1, 1979-November 30, 1980, 
6:6949 (DOE/MC/11687—T1) 
Offshore Drilling 
Outer Continental Shelf oil and gas activities in the Gulf of 
Alaska (including Lower Cook Inlt) and their onshore 
impacts: a summary report, September 1980, 6:7833 (USGS- 
OFR—80-1028) 
NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
Welding 
Welding on to live gas pipelines, 6:6951 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 
Offshore 
Long-run welfare implications of offshore energy development 
(St. Mary parish, LA), 6:7805 
Statistics 
Michigan's oil and gas fields, 1979, 6:7839 
NATURAL GAS WELLS 
Gas Lifts 
System for recovering fluids from a horizontal wellbore 
(Patent), 6:6931 
Well Drilling 
Enlarged bore hole drilling method (Patent), 6:6927 
NEBRASKA 
Magnetic Surveys 
Aerial gamma ray and magnetic survey: Nebraska City 
Quadrangle, Missouri, Iowa, Nebraska, and Kansas. Final 
report, 6:6990 (GJBX—261(80)) 
Radiometric Surveys 
Aerial gamma ray and magnetic survey: Nebraska City 
Quadrangle, Missouri, Iowa, Nebraska, and Kansas. Final 
report, 6:6990 (GJBX—261(80)) 
Wind Power 
Wind electric power generation and connection to a rural 
electric cooperative in northeast Nebraska, 6:7666 (CONF- 
7905 109—) 
NEODYMIUM 
Absorption Spectroscopy 
Determination of neodymium in laser glasses, 6:3010 (UCRL— 
53070) 
NEON 
Ion-Atom Collisions 
Initial tests of possible second-Born—term source of 
asymmetry in forward electron ejection by fast bare nuclei, 
6:8380 
NEON 20 REACTIONS 
Fragmentation 
Target residue recoil properties in the interaction of 8.0 GeV 
?°Ne with ''Ta, 6:8435 
Nuclear Cascades 
Density patterns and energy-angle distributions from a simple 
cascade scheme for fast ?°Ne+ 7°*U collisions, 6:8443 
NEON 20 TARGET 
Alpha Reactions 
Fission modes of **Mg, 6:8421 
Pion Minus Reactions 
Experimental study of radiative pion capture on °C, ?°Ne, 
Zr, °F and "C, 6:8415 (LBL—10954) 
NEON 21 
Energy-Level Transitions 
Parity nonconservation in ‘°F, ‘°F, and 7" Ne, 6:8419 
NEON IONS 
Stopping Power 
Measurement of higher-order corrections to stopping power 
for relativistic Ne, Ar, and Fe beams, 6:8452 
NEONATES 
Radiosensitivity 
Absorption of Plutonium from the gastrointestinal tract after 
inhalation by the neonatal animal, 6:8218 (CONF-791002—) 
NEOPLASMS 


See also CARCINOMAS 
LYMPHOMAS 





Growth 
Marrow-tumor interactions: the role of the bone marrow in 
controlling chemically induced tumors, 6:8273 
(DOE/EV/10270—1) 
NEPTUNIUM 
Chemical Properties 
Sorption of redox-sensitive elements: critical analysis, 6:7016 
(PNL—3432) 
Desorption 
Sorption of redox-sensitive elements: critical analysis, 6:7016 
(PNL—3432) 


Resistance of high-level waste materials to dissolution in 
aqueous media, 6:7029 
Sorption 
Sorption of redox-sensitive elements: critical analysis, 6:7016 
(PNL—3432) 
Valence 
Detection of the isomer shift of neptunium phosphate using 
nuclear gamma ray resonance, 6:8039 (DOE/ER/10348—4) 
NEPTUNIUM 237 
Distribution Functions 
Basalt-radionuclide distribution coefficient determinations. FY- 
1979 annual report, 6:7014 (PNL—3146) 
Moessbauer Effect 
ic measurements of the transuranium elements and 
charge state characterization of actinides in monazite. 
Progress report, 6:7959 (DOE/ER/10348—T1) 
NEPTUNIUM COMPOUNDS 
Isomer Shift 
Detection of the isomer shift of neptunium phosphate using 
nuclear gamma ray resonance, 6:8039 (DOE/ER/10348—4) 
NEPTUNIUM OXIDES 
Isomer Shift 
ic measurements of the transuranium elements and 
charge state characterization of actinides in monazite. 
Progress report, 6:7959 (DOE/ER/10348—T1) 
Solubility 


considerations concerning actinide solubilities, 
6:8042 (LA-UR—80-3359) 


Solar Energy 
National solar heating and cooling programme in the 
Netherlands, 6:7432 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL BEAM SOURCES 
Radiation Heating 
Estimated nuclear effects in the neutral beam injectors of a 
large fusion reactor, 6:8488 (ORNL/TM—7526) 
NEUTRINO DETECTION 
Solar neutrino experiments and a test for neutrino oscillations 
with radioactive sources, 6:8333 (BNL—28654) 
NEUTRINO-ELECTRON INTERACTIONS 
Scattering 
Neutrino oscillations and neutrino-electron scattering, 6:8383 
(SLAC-PUB—2638) 
NEUTRINO-NUCLEON INTERACTIONS 
Charged-Current Interactions 
Chromodynamic corrections to neutrino production of heavy 
quarks, 6:8392 
Particle Production 
Chromodynamic corrections to neutrino production of heavy 
quarks, 6:8392 
NEUTRINOS 


See also ELECTRON NEUTRINOS 
SOLAR NEUTRINOS " 


Oscillations 
Limits on neutrino oscillations from muon-decay neutrinos, 
6:8388 
Rest Mass 
Neutrino masses and mixings in gauge models with 
spontaneous parity violation, 6:8395 


Neutrino energy equilibration models, 6:8340 
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NEUTRON BEAMS 
Toxicity 
Delayed SCE frequency in rat bone-marrow cells after radon 
inhalation, 6:8224 (CONF. 791002—) 
NEUTRON CAPTURE 


d+T neutron source at the Antoni Van Leeuwenhoek 
hospital, 6:8454 
NEUTRON REACTIONS 


Capture 

Evaluation of the Ga(n,y) reaction (0.1 eV to 4 MeV), 6:8428 
(LA—8630-PR) 

Level structure of '*Yb from the ' Yb(n,y) reaction, 6:8434 

Thermal neutron calibration of a tritium extraction facility 
using the *Li(n,t)*He/'*’ Au(n,y)'** Au cross section ratio 
for standardization, 6:8414 (ANL/NDM—S5) 

—a Reactions 
tisymmetrized, microscopic calculation for the “Ca(n,n) 
os potential, 6:8423 
Compound-Nucleus Reactions 

New calculations of neutron-induced cross sections on tungsten 
isotopes, 6:8432 (LA—8630-PR) 

Thermal neutron calibration of a tritium extraction facility 
using the *Li(n,t)*He/*™ Au(n,y)'* Au cross section ratio 
for standardization, 6:8414 (ANL/NDM—S55) 

Elastic Scattering 
Antisymmetrized, microscopic calculation for the “°Ca(n,n) 
optical potential, 6:8423 
Scattering 


Inelastic 
Antisymmetrized, microscopic calculation for the ““Ca(n,n) 
optical potential, 6:8423 
Thermal Fission 
Yields of fission products produced by thermal-neutron fission 
of **Cm, 6:8444 
NEUTRON-DEFICIENT ISOTOPES 
Nuclear Structure 
Structure of nuclei far from beta stability. Progress report, 
May 15, 1980-May 14, 1981 (Dept. of Physics and 
Astronomy, Louisiana State Univ., Baton Rouge), 6:8433 
(ORO—4935-042) 
NEUTRON-NEUTRON INTERACTIONS 
Charged-Current Interactions 


Isospin breaking and final-state interactions in the weak 

breakup of the deuteron, 6:8399 
Scattering Lengths 

Isospin breaking and final-state interactions in the weak 

breakup of the deuteron, 6:8399 
NEVADA 
Geothermal Resources 

Assessment of the geothermal potential within the BPA 
marketing area, 6:7604 (DOE/BP/15325—T13) 

Assessment of the geothermal potential within the BPA 
marketing area, 6:7633 (DOE/BP/15325—T1) 

Hypothesis testing for resource evaluation: an application to 
geothermal potential estimation in Nevada, 6:7605 
(DOE/ET/28354—1/1) 

Radiation Mi 

Natural background radiation and **’Cs inventories in southern 
Nevada. Preliminary report on fallout, December 1980, 
6:8125 (DOE/EML—386) 

Uranium Deposits 

Survey of lands held for uranium exploration, development, 
and production in fourteen western states in the six-month 
period ending June 30, 1980, 6:6984 (GJBX—8(81)) 

NEW JERSEY 
Geologic Structures 

Structure contour map of basement beneath the Atlantic 

coastal plain, 6:7609 (DOE/ET/27001—8) 
NEW MEXICO 
Coal Mining 

Western Coal Survey: a survey of coal mining capacity in the 

west, 6:6913 (DOE/RA—0045/1) 
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Earthquakes 
Earthquake catalog for northern New Mexico. 
January 1980-March 1980, 6:8324 (LA—8580-PR) 
Energy Conservation 
Energy extension program for New Mexico, 6:7944 
Surveys 


Geothermal potential of West-Central New Mexico from 
— and thermal gradient data, 6:7627 (LA—8608- 
National uranium resource evaluation. Raton Quadrangle New 
Mexico and Colorado. Final report, 6:6991 (GJQ—005(80)) 
Geothermal Exploration 
Geothermal potential of West-Central New Mexico from 
geochemical and thermal gradient data, 6:7627 (LA—8608- 
MS) 
Geothermal Gradients 
Geothermal potential of West-Central New Mexico from 
geochemical and thermal gradient data, 6:7627 (LA—8608- 
MS) 
Information Systems 
Energy extension program for New Mexico, 6:7944 
Uranium 
Survey of lands held for uranium exploration, development, 
and production in fourteen western states in the six-month 
period ending June 30, 1980, 6:6984 (GJBX—8(81)) 
NEW ZEALAND 
Solar Energy 
National solar heating and cooling programme - New Zealand, 
6:7433 
NICKEL 
Atom-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Biological Effects 
Effects of metallic nickel dust on rabbit lungs, 6:8263 (CONF- 
791002—) 
Influence of chronic inhalation exposure to nickel dust on 
accumulation of lung lipids, 6:8265 (CONF-791002—) 
Electron-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 
Magnetic 
Temperature dependence of the dynamic susceptibility of 
nickel, 6:7966 
Oscillator Strengths 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 


Oxidation-sulfidation behavior of materials for use in coal- 
conversion systems, 6:7977 
Photon-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Toxicity 
Effects of metallic ions on cellular and subcellular properties of 
rat alveolar macrophages, 6:8259 (CONF-791002—) 
X-Ray Fluorescence 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
NICKEL 58 TARGET 
Carbon 12 Reactions 
Multiple band structures in Ge, 6:8424 
Pion Minus Reactions 
Inclusive (2*~,2°) reactions in nuclei, 6:8416 
Pion Plus Reactions 
Inclusive (7r*~,7r°) reactions in nuclei, 6:8416 


NICKEL 60 


Energy Levels 
58Fe(1*0, -_— reaction at 50 MeV, 6:8427 
NICKEL ALLOYS 
See also NICKEL BASE ALLOYS 
Corrosion 
Effect of mechanical cleaning on seawater corrosion of 
candidate OTEC heat exchanger materials. Part 1. Tests 
with M.A.N. brushes, 6:7211 (ANL/OTEC-BCM—013) 
Study of the effects of interleakage of ammonia and seawater 
on corrosion and scaling of candidate materials for OTEC 
heat exchngers. Final report, 6:7210 (ANL/OTEC-BCM— 
012) 
Magnetic Properties 
Radiation effects in amorphous metallic alloys. Progress report, 
February 1, 1980-January 31, 1981, 6:7961 
(DOE/ET/10571—3) 


Electronic structure and surface oxidation of LaNis, ErsMnos, 
and related systems, 6:7997 
Photoelectron Spectroscopy 
Electronic structure and surface oxidation of LaNis, EreMnos, 
and related systems, 6:7997 
Physical Radiation Effects 
Radiation effects in amorphous metallic alloys. Progress report, 
February 1, 1980-January 31, 1981, 6:7961 
(DOE/ET/10571—3) 


Scaling 
Study of the effects of interleakage of ammonia and seawater 
on corrosion and scaling of candidate materials for OTEC 
heat exchngers. Final report, 6:7210 (ANL/OTEC-BCM— 
012) 
Surface Cleaning 
Effect of mechanical cleaning on seawater corrosion of 
candidate OTEC heat exchanger materials. Part 1. Tests 
with M.A.N. brushes, 6:7211 (ANL/OTEC-BCM—013) 
NICKEL BASE ALLOYS 
See also INCONEL 671 
Sorptive Properties 
Hydrogen and deuterium sorption by selected rare earth 
intermetallic compounds at pressures up to 1500 atm, 6:8021 
Sulfidation 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
NICKEL COMPLEXES 
Chemical Preparation 
Fabrication and testing of TAA bonded carbon electrodes. 
Final report, March 1978 - May 1979, 6:7857 
(DOE/ET/11303—T8) 
NICKEL HYDRIDES 
Phase Studies 
Automated apparatus for Sieverts’ studies of metal hydrides (U 
deuteride; La/sub 5.25/ Ni hydride), 6:7979 (LA—8534-MS) 
NICKEL IONS 
Interatomic Forces 
Spin-dependent effective core potentials for Ni**, 6:7991 
NICKEL OXIDES 
Electronic Structure 
Spin-dependent effective core potentials for Ni**, 6:7991 
NIOBIUM 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 
X-Ray Fluorescence Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 


Eutectic alloys of thorium-niobium and thorium-titanium, 
6:7974 
Grain Size 
Morphology and grain size of NbsSn filaments in in situ 
prepared multifilamentary NbsSn-Cu composite wire, 6:7973 





Superconductivity 
Direct solid-state precipitation-processed A15 (Nb*A1) 
superconducting material, 6:7992 
Synthesis 
Direct solid-state precipitation-processed Al5 (Nb°A1) 
superconducting material, 6:7992 
NIOBIUM BASE ALLOYS 
Extrusion 
Technical report on manufacture of NbsSn superconducting 
wire by cold hydrostatic extrusion, 6:7960 
(DOE/ER/10367—3) 
NITRIC ACID 
Infrared Spectra 
Chemistry of HO,NO, and the photochemistry of the HO/sub 
x/-NO/sub x/-CO/sub x/ system, 6:8017 (LBL—11480) 
NITRIC OXIDE 
Infrared Spectra 
Chemistry of HO,NO, and the photochemistry of the HO/sub 
x/-NO/sub x/-CO/sub x/ system, 6:8017 (LBL—11480) 
NITROGEN 
Availability 
State-of-the-art review of nitrogen and flue gas flooding in 
enhanced oil recovery. Final report, 6:6922 
(DOE/MC/08333—2) 
Chemical Properties 
State-of-the-art review of nitrogen and flue gas flooding in 
enhanced oil recovery. Final report, 6:6922 
(DOE/MC/08333—2) 
Compression 
Shock compression of liquid argon, nitrogen, and oxygen to 90 
GPa (900 kbar), 6:7989 
Cost 
State-of-the-art review of nitrogen and flue gas flooding in 
enhanced oil recovery. Final report, 6:6922 
(DOE/MC/08333—2) 
Equations of State 
Shock compression of liquid argon, nitrogen, and oxygen to 90 
GPa (900 kbar), 6:7989 
Physical Properties 
State-of-the-art review of nitrogen and flue gas flooding in 
enhanced oil recovery. Final report, 6:6922 
(DOE/MC/08333—2) 
Potentials 
Repulsive forces of simple molecules and mixtures at high 
density and temperature, 6:7990 
Radiolysis 
Thermal electron attachment to oxygen and van der Waals 
molecules containing oxygen, 6:8036 
Shock Waves 
Repulsive forces of simple molecules and mixtures at high 
density and temperature, 6:7990 
Two-Phase Flow 
Solidification in two-phase flow, 6:8070 
NITROGEN 13 
Biological Accumulation 
Experimental nuclear medicine radiopharmaceutical 
development, 6:8236 (DOE/EV/10359—1) 
NITROGEN COMPOUNDS 
Antiferromagnetism 
Nuclear spin relaxation in a spin-1/2 antiferromagnetic 
Heisenberg chain at high fields, 6:7982 
NITROGEN DIOXIDE 
Infrared Spectra 
Chemistry of HO.NO, and the photochemistry of the HO/sub 
x/-NO/sub x/-CO/sub x/ system, 6:8017 (LBL—11480) 
Photolysis 
Chemistry of HO2NO, and the photochemistry of the HO/sub 
x/-NO/sub x/-CO/sub x/ system, 6:8017 (LBL—11480) 
Toxicity 
Pathogenesis of oxidant-induced respiratory disease in 
reference to respiratory clearance of radiolabeled 
particulates, 6:8255 (CONF-791002—) 
NITROGEN IONS 
Electronic Structure 
Electronic structure of the N4* molecular ion, 6:8360 
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Energy Levels 
Application of complex coordinate SCF techniques to a 
molecular shape resonance: The ?Pi/sub g/ state of N°, 
6:8377 
Molecular Structure 
Application of complex coordinate SCF techniques to a 
molecular shape resonance: The *Pi/sub g/ state of N2~, 
6:8377 
Photoelectron Spectroscopy 
Angular distribution in the photoelectron spectrum of the 
ground and first excited vibrational bands of the X ?2/sub 
g/* state in N2* measured as a function of photon energy, 
6:8370 
NITROGEN ISOTOPES 
Isotope Separation 
Stable isotope studies. Annual progress report, March 1, 1980- 
February 28, 1981, 6:8025 (DOE/ER/10612—1) 
NITROGEN OXIDES 


See also NITRIC OXIDE 
NITROGEN DIOXIDE 


Further observations of the effect of sample probes on 
pollutant gases drawn from flame zones, 6:8048 
Air Pollution Control 
Method for removing nitrogen oxides from a gas stream 
(Patent), 6:8082 
Particulates and associated emissions from two medium-duty 
diesel engines, 6:7955 
Chemical Reactions 
Chemistry of HO2NO: and the photochemistry of the HO/sub 
x/-NO/sub x/-CO/sub x/ system, 6:8017 (LBL—11480) 
Infrared Spectra 
Chemistry of HO2NO: and the photochemistry of the HO/sub 
x/-NO/sub x/-CO/sub x/ system, 6:8017 (LBL—11480) 
Toxicity 
Use of pulmonary lavage fluid in screening for early indicators 
of lung injury, 6:8267 (CONF-791002—) 
NORBORNADIENE 
Photochemical Energy Storage 
Photochemical storage of solar energy, 6:7183 
NORTH CAROLINA 
Geology 
Geology of the Raleigh block and the adjacent Piedmont of 
North Carolina, 6:7608 (DOE/ET/27001—8) 
Heat Flow 
Heat flow and heat generation in the Atlantic Coastal Plain, 
6:7616 (DOE/ET/27001—8) 
Heat flow and heat generation in the Piedmont, 6:7617 
(DOE/ET/27001—8) 
NORTH DAKOTA 
Coal Mining 
Western Coal Survey: a survey of coal mining capacity in the 
west, 6:6913 (DOE/RA—0045/1) 
Geothermal Resources 
Area development plan of the geothermal potential in planning 
region 8, Roosevelt - Custer area, 6:7606 (DOE/ID/12011— 
1) 
Uranium Deposits 
Survey of lands held for uranium exploration, development, 
and production in fourteen western states in the six-month 
period ending June 30, 1980, 6:6984 (GJBX—8(81)) 
NORTHERN HEMISPHERE 
Climates 
Global temperature patterns 6000 years ago. Progress report, 
6:8116 (DOE/EV/10097—2) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NUCLEAR ENERGY 
Evaluation 
Energy in the 21st century and the present implications, 6:7820 
NUCLEAR ENGINEERING 
Standards 
Nuclear standards master index, January 1981, 6:7734 (RDT- 
INDEX—(1-81)(Master)) 
Nuclear standards index, January 1981, 6:7733 (RDT- 
INDEX—(1-81)) 
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NUCLEAR EXCAVATION 
Computerized Simulation 
Summary report of results of LLL cratering calculations for 
the Qattara project, 6:8099 (UCID—18531) 
NUCLEAR EXPLOSION DETECTION 
Electromagnetic Radiation 
Sensor for electromagnetic waves caused by nuclear 
detonation (Patent), 6:8100 
NUCLEAR FUELS 


See also FUEL SLURRIES 
LIQUID FUELS 
SPENT FUELS 


Breeding 
Status report on the fusion breeder, 6:8496 (UCRL—84436) 
Nondestructive Analysis 
Passive neutron assay of irradiated nuclear fuels, 6:7079 
Nuclear Materials Management 
Model for absorption-modified multiplication effects in the 
assay of HEU plates in a random driver, 6:7080 
Passive neutron assay of irradiated nuclear fuels, 6:7079 
NUCLEAR INDUSTRY 
Financial Data 
Performance profiles of major energy producers, 1978, 6:7800 
(DOE/EIA—0206(78)) 
NUCLEAR MATERIALS DIVERSION 
Detection 
Fast critical assembly safeguards. Summary report, October 
1978-September 1979, 6:7067 (ANL—80-13(Vol.2)) 
NUCLEAR MATERIALS MANAGEMENT 
Inventories 
Evaluation of relative detection efficiency on sets of irradiated 
fuel elements, 6:7068 (LA-UR—80-3710) 
Monitoring 
Microscopic process monitoring, 6:7073 
On-Line Measurement Systems 
In-line assay monitor for uranium hexafluoride (Patent), 6:7072 
Statistics 
Weighted hypergeometric sampling plan, 6:7075 
NUCLEAR MATTER 
Energy 
Brueckner-Bethe calculations of nuclear matter, 6:8449 
Equations of State 
Computational methods for the nuclear and neutron matter 
problems. Progress report, 6:83446 (DOE/ER/10353—2) 
NUCLEAR MEDICINE 
See also RADIOPHARMACEUTICALS 
Heavy Ion Accelerators 
Considerations for design parameters for a dedicated medical 
accelerator, 6:8088 (LBL—11685) 
Research Programs 
Nuclear medicine and imaging research. Progress report, 
January 1, 1980-December 31, 1980 (Lead Abstract), 6:8203 
(DOE/EV/10359—1) 
NUCLEAR POWER 
Information 
One liners: energy questions and answers, 6:7815 
NUCLEAR POWER PLANTS 
Containment Systems 
Primary containment leakage integrity: availability and review 
of failure experience, 6:7766 
Control Rooms 
Survey of control-room design practices with respect to human 
factors engineering, 6:7755 
High-Level Radioactive Wastes 
Solid wastes from nuclear power production, 6:7059 
Performance 
Update report on the performance of 400 megawatt and larger 
nuclear and coal-fired generating units. Performance through 
1977, 6:7813 (DOE/RG—0052) 
Radiation Protection 
Assessment of engineering techniques for reducing 
occupational radiation exposure at operating nuclear power 
plants, 6:7778 
Seismic Effects 
Some issues in the seismic design of nuclear power-plant 
facilities, 6:7764 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 


NUCLEASE (RIBONUCLEASE) 
See RNA-ASE 
NUCLEIC ACIDS 
See also DNA 
RNA 


Chemical Reactions 
Reaction of chlorine and chloramines with nucleic acids under 
disinfection conditions, 6:8163 
NUCLEON-NUCLEON INTERACTIONS 


See also NEUTRON-NEUTRON INTERACTIONS 
PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 


Phase Shift 
Phenomenological Hamiltonian for pions, nucleons, and A 
isobars: Applicationsto the pion-deuteron system, 6:8447 
NUTS 
See FASTENERS 


e] 


OCEAN THERMAL POWER PLANTS 
Direct Contact Heat Exchangers 
Heat exchange: new uses for direct-contact units, 6:8071 
Heat Ex 
Effect of mechanical cleaning on seawater corrosion of 
candidate OTEC heat exchanger materials. Part 1. Tests 
with M.A.N. brushes, 6:7211 (ANL/OTEC-BCM—013) 
Study of the effects of interleakage of ammonia and seawater 
on corrosion and scaling of candidate materials for OTEC 
heat exchngers. Final report, 6:7210 (ANL/OTEC-BCM— 
012) 
OCTUPOLAR CONFIGURATIONS 
Plasma Drift 
Cross field diffusion and fluctuation spectra in a levitated 
octupole in the presence of a toroidal field, 6:8466 
(DOE/ET/53051—14) 
OFF-GAS SYSTEMS 
Advances in the fluorocarbon process for decontamination of 
nuclear facility off-gases, 6:7058 
OFFICE BUILDINGS 
Solar Air Conditioning 
Honeywell general offices concentrating collector system- 
installation and operation, 6:7483 
Solar heating, cooling and domestic hot water system installed 
at Columbia Gas System Service Corp., Columbus, Ohio. 
Final report, 6:7401 (DOE/NASA/CR—161603) 
Solar Space Heating 
Honeywell general offices concentrating collector system- 
installation and operation, 6:7483 
Solar heating, cooling and domestic hot water system installed 
at Columbia Gas System Service Corp., Columbus, Ohio. 
Final report, 6:7401 (DOE/NASA/CR—161603) 
Solar Water Heating 
Honeywell general offices concentrating collector system- 
installation and operation, 6:7483 
Solar heating, cooling and domestic hot water system installed 
at Columbia Gas System Service Corp., Columbus, Ohio. 
Final report, 6:7401 (DOE/NASA/CR—161603) 
OFF-PEAK ENERGY STORAGE 
Electric Batteries 
Battery Energy Storage Test (BEST) Facility: second progress 
report, December 1979, 6:7791 (EPRI-EM—1514) 
Performance 
Off-peak electric heating controls in the Meadowvale solar 
experiment, 6:7362 (CONF-7908116—(Vol.1)) 
OFFSHORE DRILLING 
Environmental Impacts 
Outer Continental Shelf oil and gas activities in the Gulf of 
Alaska (including Lower Cook Inlt) and their onshore 
impacts: a summary report, September 1980, 6:7833 (USGS- 
OFR—80-1028) 
OFFSHORE PLATFORMS 
Repair 
Hyperbaric welding in the repair of offshore pipelines and 
structures, 6:8081 





OFFSHORE PLATFORMS 
Welding 


Welding 
Hyperbaric welding in the repair of offshore pipelines and 
structures, 6:8081 
OFFSHORE SURVEYS 
See MARINE SURVEYS 
OIL FIELDS 
Abandoned Wells 
Abandoned Texas oil fields, 6:6924 (DOE/RA/33210—01) 
Gas 
Specification of material and fabrication considerations in the 
procurement of pipe for high pressure gas service in Iran, 
6:6932 
OIL SANDS 
Chemical Composition 
Hydropyrolysis: potential for primary upgrading of tar sand 
bitumen, 6:6970 
In-Situ Combustion 
Thermal recovery of oil from tar sands by an energy-efficient 
process, 6:6969 
Meetings 
Oil shale, tar sands, and related materials, 6:6965 
Pyrolysis 
Thermal recovery of oil from tar sands by an energy-efficient 
process, 6:6969 
OIL SHALE INDUSTRY 
Economic Impact 
Socio-economic impacts of GKI activity, 6:8187 
(DOE/LC/10787—55) 
Environmental Im; 
Ecoclimate studies, 6:8115 (DOE/LC/10787—57) 
Social Impact 
Socio-economic impacts of GKI activity, 6:8187 
(DOE/LC/10787—55) 
OIL SHALE MINING 


See also SURFACE MINING 
UNDERGROUND MINING 


Ground Subsidence 
User information manual. SUBSID: a nonlinear, two 
dimensional finite element program for static evaluation of 
mining subsidence, 6:6958 (LBL—11356) 
OIL SHALE PROCESSING PLANTS 
Air Pollution Control 
Control of sulfur emissions from oil-shale retorts, 6:6980 
(ANL—80-62) 
Environmental Impacts 
Environmental Protection Agency's regulatory program 
relating to synthetic fuels, 6:6889 (ANL—80-62) 
OIL SHALES 
See also BLACK SHALES 
Chemical Composition 
Chemistry of shale oil and its refined products, 6:6976 
Combustion Properties 
Laboratory simulation of true in situ combustion retorting of 
oil shale, 6:6962 
Energy Source Development 
Quantitative framework for incorporating constituent 
perceptions in government energy development decision 
making, 6:7827 
Explosive Fracturing 
Continuum modelling of explosive fracture in oil shale, 6:6954 
Fracturing 
Fracturing of oil shale by treatment with liquid sulfur dioxide, 
6:6955 
Gasification 
Production of SNG from shale oil by catalytic gasification in a 
pure hydrogen atmosphere, 6:6961 
In-Situ Retorting 
Environmental research plan for the Geokinetics Inc. 
investigation of the horizontal in situ oil shale retorting 
process, 6:6982 (DOE/LC/10787—69) 
Laboratory simulation of true in situ combustion retorting of 
oil shale, 6:6962 
Method for maximizing shale oi] recovery from an 
underground formation (Patent), 6:6959 
Interstitial Water 
Well level monitoring investigation. Series 1, Series 2 and 
Supplemental Well Series final reivew, 6:6981 
(DOE/LC/10787—52) 
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Meetings 
Oil shale, tar sands, and related materials, 6:6965 


Pelletizing 
Beneficiation of Green River oil shale by pelletization, 6:6977 
Research Programs 

Oil shale RD and D program overview, 6:6978 


Control of sulfur emissions from oil-shale retorts, 6:6980 
(ANL—80-62) 

Diagnostic models for oil shale retorting based on 
thermophysical property variations (Information needed for 
mathematical models for retorts of different size), 6:6956 
(ANL—80-62) 

Monitoring oil shale retorts by off-gas alkene/alkane ratios, 
6:6960 

Oil shale retorting kinetics, 6:6967 

Toxicity 

Flow-cytometric analysis of respiratory-tract cells exposed to 

oil-shale and silica particulates, 6:8258 (CONF-791002—) 
OIL WELLS 


See also GAS LIFTS 
PETROLEUM 


Carbon Dioxide 
Weeks island ”S” sand reservoir b gravity stable miscible CO. 
displacement Iberia Parish, Louisiana, 6:6923 
(DOE/METC/5232—4) 
Fluid Injection 
Composition and process for stimulating well production 
(Patent), 6:6930 
Gas Lifts 
System for recovering fluids from a horizontal wellbore 
(Patent), 6:6931 
Microemulsion 
Lignosulfonate-formaldehyde condensation products as 
additives in oil recovery processes involving chemical 
recovery agents (Patent), 6:6928 
Phase t 
State-of-the-art review of nitrogen and flue gas flooding in 
enhanced oil recovery. Final report, 6:6922 
(DOE/MC/08333—2) 
Well Drilling 
Enlarged bore hole drilling method (Patent), 6:6927 
Knockdown centralizer (Patent), 6:6926 
Well Stimulation 
Chemical process for backsurging fluid through well casing 
perforations (Patent), 6:6929 
OIL-EXPORTING COUNTRIES 
Economic Analysis 
Long-term objectives and planning of an oil-based economy, 
6:7840 
Energy Models 
Long-term objectives and planning of an oil-based economy, 
6:7840 
OILS 


See also FUEL OILS 
SHALE OIL 
SOYBEAN OIL 


Removal 
Vacuum or steam stripping aromatic oils from petroleum pitch 
(Patent), 6:6934 
OKLAHOMA 
Coal Mining 
Western Coal Survey: a survey of coal mining capacity in the 
west, 6:6913 (DOE/RA—0045/1) 
OKLO PHENOMENON 
Radionuclide Migration 
Tc, Pb and Ru migration around the Oklo natural fission 
reactors, 6:7048 
Research Programs 
Oklo natural fission reactor program. Progress report, April 1- 
August 31, 1980, 6:6983 (LA—8644-PR) 
OLEFINS 
See ALKENES 
ON-LINE CONTROL SYSTEMS 
Meetings 
Proceedings of the 1980 symposium on instrumentation and 
control for fossil energy processes, 6:6815 (ANL—80-62) 
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ON-LINE MEASUREMENT SYSTEMS 
Performance 
Monitoring chlorinated discharges with automated 
instrumentation, 6:8148 
Performance Testing 
Preliminary evaluation of instruments for on-line 
characterization of coal-oil mixture fuel, 6:6909 (ANL—80- 
62) 
Test Facilities 
On-line characterization of coal slurries, 6:6900 (ANL—80-62) 
ONTARIO 
Residential Sector 
Space-heating scenarios for Ontario: a demonstration of the 
Statistics Canada Household Model, 6:7894 
ONTOGENESIS 
Mathematical Models 
Variable developmental period: intraspecific competition 
models with conditional age-specific maturity and mortality 
schedules, 6:8119 
OPTICAL EQUIPMENT 
Fabrication 
Development of miniaturized proximity focused streak tubes 
for visible light and x-ray applications. Final report and 
progress, April-September 1977, 6:8051 (COO—2809-1) 


Pulse shape effects in Raman compressors, 6:8097 
Raman Effect 
Pulse shape effects in Raman compressors, 6:8097 
ORBITAL SOLAR POWER PLANTS 
Environmental Impacts 

Environmental assessment for the satellite power system- 
concept development and evaluation program-microwave 
health and ecological effects, 6:7130 (DOE/ER/10035—2) 

Evaluation of the noise impact of satellite power system 
vehicles on the community and ecology at the launch site. 
Summary report, 6:7132 (LBL—11978) 

ig 

Evaluation of the noise impact of satellite power system 
vehicles on the community and ecology at the launch site. 
Summary report, 6:7132 (LBL—11978) 

Occupational Safety 

Ionizing radiation risks to satellite power systems (SPS) 

workers, 6:8237 (LBL—9866) 
Public Opinion 

Social acceptability of Satellite Power Systems (SPS): the near- 

term outlook, 6:7131 (DOE/ER/10072—1) 
OREGON 
Geothermal Resources 

Assessment of the geothermal potential within the BPA 
marketing area, 6:7633 (DOE/BP/15325—T1) 

Utilization of geothermal energy for methane production for 
J.A. Albertson Land and Cattle Company. Final report, 
6:7643 (DOE/ET/27230—T2) 

Public Utilities 

Utility regulation and the legislative process in Oregon: a case 

study, 6:7844 (DOE/RG/08683—T1) 
Uranium Deposits 

Survey of lands held for uranium exploration, development, 
and production in fourteen western states in the six-month 
period ending June 30, 1980, 6:6984 (GJBX—8(81)) 

ORGANIC ACIDS 
(Excluding NUCLEIC ACIDS and NUCLEOTIDES.) 
See also HUMIC ACIDS 
Chemical Reactions 

Reducing viscosity of coal-liquefaction products with 

additives, 6:6877 
ORGANIC CHLORINE COMPOUNDS 


See also CHLORAMINES 
CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 
CHLOROFORM 


Known and projected toxicology of chlorination by-products, 
6:8310 
Biological Effects 
Loadings and effects of chlorinated organics from bleached 
pulp mills, 6:8152 


Chronic Exposure 
Known and projected toxicology of chlorination by-products, 
6:8310 
Research Programs 
Chlorinated organics in bleach plant effluents of pulp and 
paper mills (Literature review), 6:8153 
ORGANIC COMPOUNDS 


See also AMINES 
HYDROCARBONS 


ORGANIC HALOGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 


Ton Collisions 
Interaction of radiation with matter. Research progress report, 
November 1, 1979-October 31, 1980, 6:8345 
(DOE/EV/02386—19) 
ORGANIC HALOGEN COMPOUNDS 


See also HALOGENATED ALIPHATIC HYDROCARBONS 
ORGANIC CHLORINE COMPOUNDS 


Acetaniide 
An EPR study of the dichlorofluoromethy! radical and other 
chlorinated radicals in irradiated dichlorofluoroacetamide 
single crystals, 6:8035 
Accumulation 
Physiological effects of chlorine-produced oxidants and uptake 
of chlorination by-products in the American oyster, 
Crassostrea virginica (gmelin), 6:8285 
Chemical State 
Seasonal patterns and molecular weight variations of 
trihalomethane precursors in the Iowa River, 6:8134 
Gas Chromatography 
Characterization of nonvolatile halogenated compounds 
formed during water chlorination, 6:8133 


An EPR study of the dichlorofluoromethy] radical and other 
chlorinated radicals in irradiated dichlorofluoroacetamide 
single crystals, 6:8035 

Toxicity 

Physiological effects of chlorine-produced oxidants and uptake 
of chlorination by-products in the American oyster, 
Crassostrea virginica (gmelin), 6:8285 

ORGANIC OXYGEN COMPOUNDS 


See also EPOXIDES 
ETHERS 
FURFURAL 
KETONES 
LIPIDS 
ORGANIC ACIDS 


Molecule-Molecule Collisions 
Near resonant vibration — vibration energy transfer under 
single collision conditions, 6:8358 
ORGANIC SOLAR CELLS 
Fabrication 
Phthalocyanine organic solar cells: indium/x-metal free 
phthalocyanine Schottky barriers, 6:7138 (CONF-7908116— 
(Vol.2)) 
Performance 
Phthalocyanine organic solar cells: indium/x-metal free 
phthalocyanine Schottky barriers, 6:7138 (CONF-7908116— 
(Vol.2)) 
ORGANIC SOLVENTS 
Air Pollution Control 
Industrial surface coating: appliances - background information 
for proposed standards, 6:8110 (EPA—450/3-80-037a) 
Metal coil surface coating industry: background information 
for proposed standards, 6:8109 (EPA—450/3-80-035a) 
Pressure sensitive tape and label surface coating operations: 
background information for proposed standards, 6:8107 
(EPA—450/3-80-003a) 
Water Pollution Control 
Industrial surface coating: appliances - background information 
for proposed standards, 6:8110 (EPA—450/3-80-037a) 
Surface coating of metal furniture: background information for 
proposed standards, 6:8108 (EPA—450/3-80-007a) 





ORGANOMETALLIC COMPOUNDS 
Water Pollution Controi 


ORGANOMETALLIC COMPOUNDS 
Chemical 


Synthesis, chemistry and catalytic activity of complexes of 
lanthanide and actinide metals in unusual oxidation states and 
coordination environments. Progress report for period 
February 1, 1980-January 31, 1981, 6:8014 (COO—4216-8) 

Photochemistry 

Excited state electron transfer in systems with a well-defined 

geometry (cyclophane), 6:8033 (DOE/ER/10392—3) 
ORNL-PCA REACTOR 
Reactor Operation 
Bulk shielding facility quarterly report January-March 1980, 
6:7758 (ORNL/TM—7522) 
OSMOTIC POWER PLANTS 
See SALINITY GRADIENT POWER PLANTS 
OSTEOBLASTS 
See CONNECTIVE TISSUE CELLS 
OTTO CYCLE 
Fuel Economy 
Alternative powerplant characteristics studied, 6:7954 
OUTAGES 
Probability 

Accuracy of the Edgeworth expansion of LOLP calculations 
in small power systems, 6:7695 (LBL—11324) 

Method of momen;s applied to the evaluation of expected 
energy generation and loss-of-load probabilities for 
generation-expansion planning, 6:7708 

OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OXIDES 
Chemical Reactions 

Reducing viscosity of coal-liquefaction products with 

additives, 6:6877 
Toxicity 

Factors affecting the mobility of actinide oxides and their 
influence on radiological protection, 6:8216 (CONF- 
791002—) 

OXIRANS 
See EPOXIDES 
OXYCHLORIDES 
Polarography 

Testing a portable polarographic electrode for the 

measurement of HOC] and free available chlorine, 6:8147 
OXYFLUORIDES 
Sublimation Heat 

Chemistry of gaseous lower halides of uranium. Technical 
progress report, 1 September 1979-1 April 1980, 6:8002 
(DOE/ER/10414—T1) 

Thermodynamic Properties 

Chemistry of gaseous lower halides of uranium. Technical 
progress report, | September 1979-1 April 1980, 6:8002 
(DOE/ER/10414—T1) 

OXYGEN 
Adsorption 

Study of the kinetics of the interactions of carbon monoxide 

and oxygen with Al-Zr surface, 6:8492 (PPPL—1725) 
Atom-Molecule Collisions 

A crossed molecular beam study of the O('D2)+ CH, reaction, 

6:8378 
Compression 

Shock compression of liquid argon, nitrogen, and oxygen to 90 

GPa (900 kbar), 6:7989 
Electron Attachment 

Thermal electron attachment to oxygen and van der Waals 

molecules containing oxygen, 6:8036 
Equations of State 

Shock compression of liquid argon, nitrogen, and oxygen to 90 

GPa (900 kbar), 6:7989 
Materials Handling 

Operating problems experienced or anticipated on large scale 

gasification plants, 6:6819 (ANL—80-62) 
Potentials 

Repulsive forces of simple molecules and mixtures at high 

density and temperature, 6:7990 
Shock Waves 

Repulsive forces of simple molecules and mixtures at high 

density and temperature, 6:7990 
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OXYGEN 15 
Biological Accumulation 
Experimental nuclear medicine radiopharmaceutical 
development, 6:8236 (DOE/EV/10359—1) 
OXYGEN 16 REACTIONS 
Compound-Nucleus Reactions 
Observation of 1*C+ '*C resonances as final states in the 
12C(?6O,a)**Mg reaction, 6:8418 
Elastic Scattering 
Static quadrupole moments for the 2* states of /sup 
54,56,58/Fe, 6:8425 
Fusion Reactions 
Analysis of the sub-barrier fusion of *O+/sup 
148,150,152,154/Sm, 6:8431 
Two-Nucleon Transfer Reactions 
58Fe(1*O,*C)®Ni reaction at 50 MeV, 6:8427 
OXYGEN 16 TARGET 
Beryllium 8 
Fission modes of **Mg, 6:8421 
Pion Minus Reactions 
Inclusive (7r*~,7r°) reactions in nuclei, 6:8416 
Pion Plus Reactions 
Inclusive (7r*~,7r°) reactions in nuclei, 6:8416 
OXYGEN 18 TARGET 
Deuteron Reactions 
Compound nucleus contributions to the ‘*O(d,p)?®O reaction, 
6:8420 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 


See FORMALDEHYDE 
OYSTERS 
Growth 
Physiological effects of chlorine-produced oxidants and uptake 
of chlorination by-products in the American oyster, 
Crassostrea virginica (gmelin), 6:8285 
OZONE 
Electronic Structure 
Theoretical studies of the ozone molecule. I. Ab initio 
MCSCF/CI potential energy surfaces for the X ‘A; and a 
2 Bp states, 6:8361 
OZONIZATION 
Comparative Evaluations 
Combined effects of disinfectants on bacteria and viruses, 
6:8293 
Ss 
Combined effects of disinfectants on bacteria and viruses, 
6:8293 


PALLADIUM ALLOYS 
Adsorption 
Do metal alloys work as substrates for surface-enhanced 
Raman spectroscopy?, 6:7968 
PANCREAS 
Radionuclide Kinetics 
Experimental nuclear medicine radiopharmaceutical 
development, 6:8236 (DOE/EV/10359—1) 
PAPER INDUSTRY 
Energy Conservation 
Chemical additives at refining, 6:7920 (STU—76-6892) 
Energy conserving chip refining, 6:7914 (STU—76-6892) 
Literature study of energy intensive stages in the production of 
thermomechanical pulp, 6:7922 (STU—76-6892) 
Methods for milling, 6:7921 (STU—76-6892) 
Microbial digestion in connection with production of 
thermomechanical pulp, 6:7916 (STU—76-6892) 
Ozone treatment of thermo-defibrated pulp, 6:7917 (STU—76- 
6892) 
Ozone treatment of thermomechanical pulp, 6:7918 (STU—76- 
6892) 
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Energy Consumption 
Chlorine oxide treatment of thermomechanical pulp, 6:7919 
(STU—76-6892) 
Electron irradiation of thermo-defibrated pulp, 6:7915 (STU— 
76-6892) 
Microbial digestion in connection with production of 
thermomechanical pulp, 6:7916 (STU—76-6892) 
Environmental Effects 
Mutagenic activity in pulp mill effluents, 6:8302 
Mutagenicity of effluents from chlorine bleaching in the pulp 
and paper industry, 6:8301 


Literature study of energy intensive stages in the production of 
thermomechanical pulp, 6:7922 (STU—76-6892) 
Waste Heat Utilization 
Apparatus for processing wood products using heat from a 
boiler for indirectly heating drying gas (Patent), 6:7923 
Waste Processing 
Chlorinated organics in bleach plant effluents of pulp and 
paper mills (Literature review), 6:8153 
Loadings and effects of chlorinated organics from bleached 
pulp mills, 6:8152 
PARABOLIC DISH COLLECTORS 


Design and development of a paraboloidal dish solar collector 
for intermediate temperature service, 6:7556 
Theoretical and experimental study of parabolic troughs and 
paraboloidal dish concentrators with plane absorbers, 6:7559 
Evaluation 
Criteria for evaluation of reflective surfaces for parabolic dish 
concentrators, 6:7502 (DOE/JPL—1060-39) 
Performance 
Simplified methods for analyzing the performance of parabolic 
dish systems, 6:7513 
Solar Reflectors 
Criteria for evaluation of reflective surfaces for parabolic dish 
concentrators, 6:7502 (DOE/JPL— 1060-39) 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARABOLIC REFLECTORS 
See also COMPOUND PARABOLIC CONCENTRATORS 


Cylindrical (elastical’ concentrating solar collectors, 6:7567 
Parabolic trough collector with thermal or photovoltaic 
receiver, 6:7568 
Performance 
Cylindrical (elastical’ concentrating solar collectors, 6:7567 
PARABOLIC TROUGH COLLECTORS 
Analytic Functions 
Optical analysis and optimization of line focus solar collectors, 
6:7566 


Cylindrical (elastica!’ concentrating solar collectors, 6:7567 
Low cost, low technology 3.4x concentrating collector for 
industrial/agricultural applications, 6:7561 
Parabolic trough collector with thermal or photovoltaic 
receiver, 6:7568 
Suntec/Hexcel parabolic trough, 6:7558 
Theoretical and experimental study of parabolic troughs and 
paraboloidal dish concentrators with plane absorbers, 6:7559 
Efficiency 
Incidence angle modifier and average optical efficiency of 
parabolic trough collectors, 6:7572 
Incidence Angle 
Incidence angle modifier and average optical efficiency of 
parabolic trough collectors, 6:7572 
Performance 
Cylindrical (elastical’ concentrating solar collectors, 6:7567 
Low cost, low technology 3.4x concentrating collector for 
industrial/agricultural applications, 6:7561 
Suntec/Hexcel parabolic trough, 6:7558 
Performance Testing 
Suntec/Hexcel parabolic trough, 6:7558 
Thermal Efficiency 
Low cost, low technology 3.4x concentrating collector for 
industrial/agricultural applications, 6:7561 


PASSIVE SOLAR COOLING SYSTEMS 
Institutional Factors 


PARAFFIN 
Latent Heat Storage 
Investigation of latent heat of fusion storage for solar heating 
systems, 6:7601 
PARAFFINS 
See ALKANES 
PARTICLE SIZE 
Measuring Methods 

Particle size measurements using an optical variable frequency 
grid technique, 6:6908 (ANL—80-62) 

Real time, in situ measurements of aerosol size distributions, 
6:7709 (ANL—80-62) 

Sample extraction and dilution system for measurement of 
submicron particle size distributions in industrial flue gas 
streams, 6:6885 (ANL—80-62) 

PASSIVE SOLAR COOLING SYSTEMS 


See also BEAD WALLS 
DRUM WALLS 
ROOF PONDS 


Future of the HUD passive residential design competition, 
6:7217 (CONF-790118—) 
Historical and international perspective for passive solar 
heating and cooling, 6:7277 (CONF-790118—) 
Passive energy overlooks to view nuclear power plants, 6:7301 
(CONF-790118—) 
Passive solar architecture, 6:7324 (CONF-7901 18—) 
Village homes: a neighborhood designed with energy 
conservation in mind, 6:7215 (CONF-790118—) 
Appraisal 
Presenting a passive solar project to a lender or appraiser, 
6:7127 (CONF-790118—) 
Building Materials 
Cost and thermal performance comparisons for wall systems as 
applied to passive solar building, 6:7347 (CONF-790118—) 
tion 


Natural solar cooling, 6:7278 (CONF-790118—) 
Computerized Simulation 
Supplemental cooling requirements of passively cooled 
buildings in selected American cities, 6:7256 (CONF- 
790118—) 
Cost 
Review of the economics of selected passive and hybrid 
systems, 6:7233 (CONF-790118—) 
Demonstration Programs 
Performance of HUD solar demonstration program 
instrumented passive houses, 6:7283 (CONF-790118—) 


Builder's experience with low-cost passive homes, 6:7261 
(CONF-790118—) 
Double box sun space, 6:7289 (CONF-790118—) 
Earth-berm, wood foundation passive solar home in Kent, 
Ohio, 6:7299 (CONF-790118—) 
Hand-heid calculator aids for passive design, 6:7269 (CONF- 
790118—) 
Minimal passive designs for mild California climates, 6:7294 
(CONF-790118—) 
Second generation solar village, 6:7263 (CONF-790118—) 
Simple design calculation procedure for passive solar houses, 
6:7266 (CONF-7901 18—) 
Solar passive architecture design, 6:7337 (CONF-790118—) 
Wauford residence utilities analysis, 6:7303 (CONF-790118—) 
Economics 
Economics and the design process, 6:7245 (CONF-790118—) 
Education 
Model for public education in passive solar energy, 6:7222 
(CONF-790118—) 
Passive solar seminars for California builders, 6:7262 (CONF- 
790118—) 
Financial Incentives 
Guidelines and criteria for including passive systems in Federal 
solar incentive programs, 6:7258 (CONF-790118—) 
Implementation 
Passive solar patterns in 1978, 6:7128 (CONF-790118—) 
Information Needs 
Passive solar energy information user study, 6:7407 
(SERI/TR—751-746) 
Institutional Factors 
Passive solar patterns in 1978, 6:7128 (CONF-790118—) 





Mathematical Models 

Educational design tool for passive solar tract house designers 

and builders, 6:7270 (CONF-790118—) 
Meetings 

Proceedings of the 3rd national passive solar conference. 

Volume 3, 6:7214 (CONF-790118—) 
National Program Plans 

National program for passive solar energy, 6:7216 (CONF- 

790118—) 
Performance 

Passive solar heating and cooling in the hot humid Gulf Coast 
region, 6:7255 (CONF-7901 18—) 

Performance of HUD solar demonstration program 
instrumented passive houses, 6:7283 (CONF-790118—) 

Procedure for evaluating the performance of passive buildings 
based on the programmable calculator simulations, 6:7267 
(CONF-790118—) 

Review of the economics of selected passive and hybrid 
systems, 6:7233 (CONF-790118—) 

Suncatcher monitoring and performance evaluation project, 
6:7293 (CONF-7901 18—) 

Supplemental cooling requirements of passively cooled 
buildings in selected American cities, 6:7256 (CONF- 
790118—) 

Thermosiphoning cool pool: a natural cooling system, 6:7271 
(CONF-790118—) 

Wauford residence utilities analysis, 6:7303 (CONF-790118—) 

Performance Testing 

Preliminary results from performance measurements of a 

passive house in Stockton, CA, 6:7292 (CONF-790118—) 
Retrofitting 

Application of a sunspace and solar enhanced ventilator to a 

19th century residence, 6:7286 (CONF-790118—) 
Roof Ponds 

Cooling from an evaporating, thermosiphoning roof pond, 

6:7448 
Systems Analysis 

Procedure for evaluating the performance of passive buildings 
based on the programmable calculator simulations, 6:7267 
(CONF-7901 18—) 

Tax Credits 

Impact of Federal tax policy and electric utility rate schedules 
upon the solar building/electric utility interface. Executive 
summary, 6:7123 (DOE/CS/34029—T1) 

Technology Transfer 

Grass roots passive solar technology transfer, 6:7103 (CONF- 

790118—) 


PASSIVE SOLAR HEATING SYSTEMS 


See also BEAD WALLS 
DIRECT GAIN SYSTEMS 
DRUM WALLS 
ROOF PONDS 
THERMIC DIODE SOLAR PANELS 
TROMBE WALLS 
WATER WALLS 


Ark Two, 6:7372 (CONF-7908116—(Vol.1)) 

Energy conservation and passive solar design of conventional 
building walls and ropes, 6:7248 (CONF-790118—) 

Future of the HUD passive residential design competition, 
6:7217 (CONF-790118—) 

Historical and international perspective for passive solar 
heating and cooling, 6:7277 (CONF-790118—) 

Hybrid solar heated residence with integrated solar greenhouse 
in central Maine, 6:7314 (CONF-790118—) 

Passive energy overlooks to view nuclear power plants, 6:7301 
(CONF-790118—) 

Passive solar experience of a carpenter-builder, 6:7316 (CONF- 
790118—) 

Passive solar architecture, 6:7324 (CONF-790118—) 

Sun promenade in the town of Inuvik, N.W.T., 6:7396 (CONF- 
7908 116—(Vol.2)) 

Sundows: the best of both worlds (Automatic shutters), 6:7350 
(CONF-7908116—(Vol.1)) 

Textiles selected for use with passive solar energy, 6:7320 
(CONF-790118—) 

Thermal comfort and radiant heat, 6:7244 (CONF-790118—) 

Village homes: a neighborhood designed with energy 
conservation in mind, 6:7215 (CONF-790118—) 
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Appraisal i 
Presenting a passive solar project to a lender or appraiser, 
6:7127 (CONF-790118—) 
Building Materials 


Cost and thermal performance com for wall systems as 


applied to passive solar building, 6:7347 (CONF-790118—) 
Simulation 


Design and sizing procedure for passive solar heated buildings, 
6:7242 (CONF-790118—) 

Field validation of the DEROB/PASOLE system, 6:7231 
(CONF-790118—) 

Simulation of direct gain buildings with active rockbeds on a 
TI-59 programmable calculator using TEANET, 6:7268 
(CONF-790118—) 

Cost 

Lower cost passive solar homes, 6:7260 (CONF-790118—) 

Oregon’s solar tax credit program: actual cost and estimated 
performance of passive solar installations, 6:7221 (CONF- 
790118—) 

Preliminary performance results for a focusing roof aperture, 
water wall, and direct gain combination passive solar heating 
system: Geisel residence, 6:7306 (CONF-790118—) 

Review of the economics of selected passive and hybrid 
systems, 6:7233 (CONF-790118—) 


Daylighting and passive solar buildings, 6:7246 (CONF- 
790118—) 
Demonstration Programs 
Alberta home heating research facility, 6:7387 (CONF- 
7908 116—(Vol.2)) 
Performance of HUD solar demonstration program 
instrumented passive houses, 6:7283 (CONF-790118—) 


Beyond mass and glass an overview of user oriented passive 
design tools, 6:7247 (CONF-790118—) 

Builder's experience with low-cost passive homes, 6:7261 
(CONF-7901 18—) 

Commercial growers greenhouse at the Hidden Springs 
Nursery, Cookeville, Tennessee, 6:7311 (CONF-790118—) 

Conventional passive solar tract house, 6:7236 (CONF- 
790118—) 

Design, construction and initial operating experience with a 
passively solar heated townhouse, 6:7353 (CONF-7908116— 
(Vol.1)) 

Design and sizing procedure for passive solar heated buildings, 
6:7242 (CONF-790118—) 

Double box sun space, 6:7289 (CONF-790118—) 

Earth-berm, wood foundation passive solar home in Kent, 
Ohio, 6:7299 (CONF-7901 18—) 

Earth integrated design- the Remington residence: the 
construction experience, 6:7298 (CONF-790118—) 

Earth-integrated passive solar building, 6:7338 (CONF- 
790118—) 

Economic, cultural, and code considerations in the design and 
retrofit-installation of low-cost passive solar devices for 
residential heating, 6:7259 (CONF-790118—) 

Hand-held calculator aids for passive design, 6:7269 (CONF- 
790118—) 

Lakeland Wesley Village: solar redesign of an elderly housing 
project, 6:7339 (CONF-790118—) 

Low energy requirement: passive solar home in a severe 
climate, 6:7344 (CONF-790118—) 

Lower cost passive solar homes, 6:7260 (CONF-790118—) 

Minimal passive designs for mild California climates, 6:7294 
(CONF-790118—) 

Moderate cost passive solar housing design, 6:7332 (CONF- 
790118—) 

Nasonworth House, 6:7357 (CONF-7908116—{Vol.1)) 

Ossabaw house: a regionally appropriate design solution, 
6:7253 (CONF-790118—) 

Passive combinations for a native sun dwelling, 6:7326 (CONF- 
790118—) 

Passive solar systems: the natural energy home, 6:7296 (CONF- 
790118--) 

Passive solar heating applications in a commercial building, 
6:7313 (CONF-790118—) 
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Passive utilization of resources: shelter design principles, 6:7870 
(CONF-7908116—(Vol.1)) 

Performance simulation and prediction, 6:7243 (CONF- 
790118—) 

Performance of a low-cost owner-built home using vertical 
solar louvers, 6:7302 (CONF-790118—) 

Recent design and performance data for the hybrid Clearview 
Solar Collector system, 6:7291 (CONF-790118—) 

Second generation solar village, 6:7263 (CONF-790118—) 

Simple design calculation procedure for passive solar houses, 
6:7266 (CONF-790118—) 

SOLAR-5: an interactive computer-aided passive solar building 
design system, 6:7228 (CONF-790118—) 

Solar design for the speculative market, 6:7341 (CONF- 
790118—) 

Solar heated broiler house - Cumming, Georgia, 6:7305 
(CONF-790118—) 

Solar passive architecture design, 6:7337 (CONF-790118—) 

Suncatcher Tour House, 6:7345 (CONF-790118—) 

Thomas Village: three prototype passive homes for the 
Tennessee Valley, 6:7342 (CONF-790118—) 

Wauford residence utilities analysis, 6:7303 (CONF-790118—) 


Economic, cultural, and code considerations in the design and 
retrofit-installation of low-cost passive solar devices for 
residential space heating, 6:7259 (CONF-790118—) 

Economic feasibility of passive solar space heating systems, 
6:7234 (CONF-790118—) 

Economics and the design process, 6:7245 (CONF-790118—) 

Thermal and economic evaluation of passive solar heating 
using the f-Chart Method, 6:7354 (CONF-7908116—(Vol.1)) 


Model for public education in passive solar energy, 6:7222 
(CONF-790118—) 
Passive solar seminars for California builders, 6:7262 (CONF- 
790118—) 
Energy Conservation 
Nasonworth House, 6:7357 (CONF-7908 116—(Vol.1)) 
Financial Incentives 
Guidelines and criteria for including passive systems in Federal 
solar incentive programs, 6:7258 (CONF-790118—) 
Flow Rate 
Sneaky invisible things: (air) currents of two classic passive 
solar homes. Appendix: a discrete current test cell, 6:7238 
(CONF-790118—) 
tation 
Passive solar patterns in 1978, 6:7128 (CONF-790118—) 
Information Needs 
Passive solar energy information user study, 6:7407 
(SERI/TR—751-746) 
Institutional Factors 
Passive solar patterns in 1978, 6:7128 (CONF-790118—) 
Latent Heat Storage 
Heat storage experiments with phase change materials, 6:7579 
(CONF-790118—) 
Mathematical Models 
Educational design tool for passive solar tract house designers 
and builders, 6:7270 (CONF-790118—) 
Modeling passive solar buildings with hand calculations, 6:7232 
(CONF-790118—) 
Modelling of direct gain and Trombe wall passive solar 
systems, 6:7395 (CONF-7908116—(Vol.2)) 
Meetings 
Proceedings of the 3rd national passive solar conference. 
Volume 3, 6:7214 (CONF-790118—) 
National Program Plans 
National program for passive solar energy, 6:7216 (CONF- 
790118—) 
Natural Convection 
Natural convection systems with storage, 6:7241 (CONF- 
790118-—) 
Performance 
Analysis of two years of temperature records for a totally 
passive solar greenhouse in Flagstaff, Arizona, 6:7307 
(CONF-790118—) 
Commercial growers greenhouse at the Hidden Springs 
Nursery, Cookeville, Tennessee, 6:7311 (CONF-790118—) 


PASSIVE SOLAR HEATING SYSTEMS 
Systems Analysis 


Comparison of performance factors for passive solar heating, 
6:7385 (CONF-7908116—(Vol.2)) 

Comparison of performance factors for passive solar heating, 
6:7252 (CONF-790118—) 

Development of an effective solar fraction, 6:7471 

Farallones test cabin data package, 6:7281 (CONF-790118—) 

Low energy requirement: passive solar home in a severe 
climate, 6:7344 (CONF-790118—) 

Lumsdaine solar house: summer and winter data and 
experience, 6:7321 (CONF-790118—) 

ing results of a community solar greenhouse, 6:7310 
(CONF-7901 18—) 

Oregon's solar tax credit program: actual cost and estimated 
performance of passive solar installations, 6:7221 (CONF- 
790118—) 

Passive performance of the Saskatchewan Conservation House, 
6:7318 (CONF-790118—) 

Passive solar and cooling in the hot humid Gulf Coast 
region, 6:7255 (CONF-790118—) 

Passive solar/load ratio: a T.I. 59 calculator program for 
estimating passive solar building performance, 6:7334 
(CONF-790118—) 

Performance evaluation of residential passive solar heating 
systems, 6:7392 (CONF-7908116—(Vol.2)) 

Performance analysis of a louver window system and rockbed 
under slab, 6:7280 (CONF-790118—) 

Performance of HUD solar demonstration program 
instrumented passive houses, 6:7283 (CONF-790118—) 

Performance of a low-cost owner-built home using vertical 
solar louvers, 6:7302 (CONF- 790118—) 

Predicting passive solar performance using modal expansions, 
6:7250 (CONF-790118—) 

performance results for a focusing roof aperture, 
water wall, and direct gain combination passive solar heating 
system: Geisel residence, 6:7306 (CONF-790118—) 

Procedure for evaluating the performance of passive buildings 
based on the programmable calculator simulations, 6:7267 
(CONF-790118—) 

Recent design and performance data for the hybrid Clearview 
Solar Collector system, 6:7291 (CONF-790118—) 

Review of the economics of selected passive and hybrid 
systems, 6:7233 (CONF-790118—) 

Solar heated broiler house - Cumming, Georgia, 6:7305 
(CONF-790118—) 

Solar hen house, 6:7419 

Suncatcher monitoring and performance evaluation project, 
6:7293 (CONF-7901 18—) 

Thermal and economic evaluation of passive solar heating 
using the f-Chart Method, 6:7354 (CONF-7908116—(Vol.1)) 

Thermal performance evaluation technique for passive space 
heating systems, 6:7218 (CONF-790118—) 

Thermal performance of a totally passive solar greenhouse in 
Flagstaff, AZ, 6:7308 (CONF-790118—) 

Wauford residence utilities analysis, 6:7303 (CONF-790118—) 

Performance Testing 

Hybrid passive research on a frame stucco dwelling, 6:7282 
(CONF-790118—) 

Performance of passive test units during the 1978-79 heating 
season, 6:7384 (CONF-7908116—(Vol.2)) 

Preliminary results from performance measurements of a 
passive house in Stockton, CA, 6:7292 (CONF-790118—) 

Retrofitting 

Kjelshus house: winterview, 6:7323 (CONF-790118—) 

Retrofitting a 1910 California bungalow, 6:7295 (CONF- 
790118—) 

Solar Reflectors 
Applications of the pivoted-reflector-insulator within an optical 
cover, 6:7312 (CONF-790118—) 
Solar Space Heating 
Nasonworth House, 6:7357 (CONF-7908116—(Vol.1)) 
Surveys 

Survey of some recently constructed passive solar buildings in 

Saskatoon, 6:7360 (CONF-7908116—(Vol.1)) 
Systems Analysis 

Procedure for evaluating the performance of passive buildings 
based on the programmable calculator simulations, 6:7267 
(CONF-790118—) 





PASSIVE SOLAR HEATING SYSTEMS 
Tax Credits 


Tax Credits 
Impact of Federal tax policy and electric utility rate schedules 
upon the solar building/electric utility interface. Executive 
summary, 6:7123 (DOE/CS/34029—T1) 
Technology Transfer 
Grass roots passive solar technology transfer, 6:7103 (CONF- 
790118—) 
Temperature Control 
Overheating in light and heavy mass houses, 6:7251 (CONF- 
790118—) 
Thermal Analysis 
Field validation of the DEROB/PASOLE system, 6:7231 
(CONF-790118—) 
High speed simulation of building systems: preliminary 
investigation, 6:7230 (CONF-790118—) 
Modeling passive solar buildings with hand calculations, 6:7232 
(CONF-790118—) 
Thermal Comfort 
Use of a computer routine to assess human thermal comfort for 
passive-hybrid building designs, 6:7229 (CONF-790118—) 
PASSIVE SOLAR WATER HEATERS 
Design 
Direct gain studio with wood hydronic back-up coupled to 
thermal siphoning breadbox water heater, 6:7322 (CONF- 
790118—) 
Low cost garbage bag solar water heater, 6:7366 (CONF- 
7908 116—(Vol.1)) 
Low-cost passive solar water heater, 6:7297 (CONF-790118—) 
Moderate cost passive solar housing design, 6:7332 (CONF- 
790118—) 
Performance 
Suncatcher monitoring and performance evaluation project, 
6:7293 (CONF-790118—) 
Performance Testing 
Low-cost passive solar water heater, 6:7297 (CONF-790118—) 
Retrofitting 
Passive solar retrofit: downtown Sacramento, California, 
6:7290 (CONF-790118—) 
PCA-ORNL REACTOR 
See ORNL-PCA REACTOR 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PDU 
See PROCESS DEVELOPMENT UNITS 
PEAK LOAD 
Forecasting 
Estimated winter 1980-1981 electric demand and supply, 
contiguous United States. Staff report, 6:7843 (DOE/RG— 
0049) 
PEAK POWER 
See PEAK LOAD 
PEAT 
Chemical Composition 
Peat resources of North Caroline. 1980 annual report, 6:6894 
(DOE/ET/14693—T1) 
Hydrogenation 
Coal hydrogasification process development. Volume II. Peat 
studies. Second annual technical progress report, 
government fiscal year 1980, 6:6849 (FE—3125-24(Vol.2)) 
Research Programs 
Peat resources of North Caroline. 1980 annual report, 6:6894 
(DOE/ET/14693—T1) 
Resource Assessment 
Peat resources of North Caroline. 1980 annual report, 6:6894 
(DOE/ET/14693—T1) 
PELLETRON ACCELERATORS 
Performance Testing 
Status of the Oak Ridge 25 MV tandem accelerator, 6:8085 
(CONF-8010111—1) 
PENTAMETHYLENEIMINES 
See PIPERIDINES 
PERCHLORATES 
Ion Exchange Chromatography 
Assay of brines for common radiolysis products, 6:8009 
(ORNL/TM—7568) 
PERSONNEL 
See also RADIOLOGICAL PERSONNEL 
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Planning 
Career/life planning as a modality to deal with problems of 
technological change affecting telephone operators, 6:7802 
(UCRL—53083) 
PERSONNEL MONITORING 
Radiation Detectors 
New developments in radiation protection instrumentation via 
active electronic methods, 6:8091 (LA-UR—80-2523) 
PETROCHEMICAL PLANTS 
Energy Analysis 
Energy and materials flows in the production of olefins and 
their derivatives, 6:7902 (ANL/CNSV—9) 
Energy Demand 
Energy and materials flows in the production of olefins and 
their derivatives, 6:7902 (ANL/CNSV—9) 
Heat Recovery 
Energy and materials flows in the production of olefins and 
their derivatives, 6:7902 (ANL/CNSV—9) 
Material Balance 
Energy and materials flows in the production of olefins and 
their derivatives, 6:7902 (ANL/CNSV—9) 
PETROGRAPHY 
Measuring Methods 
Development and evaluation of an automated reflectance 
microscope system for the petrographic characterization of 
bituminous coals, 6:6872 (FE—2030-TR23) 
PETROLEUM 


See also OIL WELLS 
SHALE OIL 


Chemical Composition 
Chemistry of shale oil and its refined products, 6:6976 
Commercial-scale refining of Paraho crude shale oil into 
military-specification fuels, 6:6966 
Comparative Evaluations 
Commercial-scale refining of Paraho crude shale oil into 
military-specification fuels, 6:6966 
Density 
Instrument for measuring water content and density of mixture 
of oil, gas and water based on a radioactive low energy 
photon source, 6:6933 (ANL-Trans—1189) 
Enhanced Recovery 
Chemical process for backsurging fluid through well casing 
perforations (Patent), 6:6929 
Composition and process for stimulating well production 
(Patent), 6:6930 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Lignosulfonate-formaldehyde condensation products as 
additives in oil recovery processes involving chemical 
recovery agents (Patent), 6:6928 
Hydraulic Transport 
Across the Zagros Mountains: the new crude oil pipeline from 
Marun to Esfahan, 6:6940 
Physical Properties 
Chemistry of shale oil and its refined products, 6:6976 
Commercial-scale refining of Paraho crude shale oil into 
military-specification fuels, 6:6966 
Production 
US crude oil and natural gas reserves. 1978 annual report, 
6:6918 (DOE/EIA—0216(78)) 
Reserves 
US crude oil and natural gas reserves. 1978 annual report, 
6:6918 (DOE/EIA—0216(78)) 
Resources 
Models for estimating undiscovered oil resources (USA), 
6:6919 
Storage Facilities 
Program stewardship report. No. 2. SPR status and issues, 
6:6947 (DOE/RA—T0002) 
PETROLEUM COKE 


See COKE 
PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 
See also OIL FIELDS 
Offshore Drilling 
Outer Continental Shelf oil and gas activities in the Gulf of 
Alaska (including Lower Cook Inlt) and their onshore 
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impacts: a summary report, September 1980, 6:7833 (USGS- 
OFR—80-1028) 


Models for estimating undiscovered oil resources, 6:6919 
PETROLEUM INDUSTRY 
Economic Analysis 
Long-term objectives and planning of an oil-based economy, 
6:7840 
Economic Impact 
Financing development and oil imports in the developing 
nations, 6:8188 (ORAU/IEA—80-14(M)) 
Energy Models 
Long-term objectives and planning of an oil-based economy, 
6:7840 
Financial Data 
Performance profiles of major energy producers, 1978, 6:7800 
(DOE/EIA—0206(78)) 
Offshore Operations 
Long-run welfare implications of offshore energy development 
(St. Mary parish, LA), 6:7805 
Statistics 
Michigan’s oil and gas fields, 1979, 6:7839 
PETROLEUM PRODUCTS 


See also GASOLINE 
LUBRICATING OILS 
Cost ‘ 


Analysis of refiners’ total barrel costs and revenues from the 
sale of petroleum products, 1976 to 1979, 6:6939 
(DOE/RG—0048) 
PETROLEUM REFINERIES 
Financial Data 
Analysis of refiners’ total barrel costs and revenues from the 
sale of petroleum products, 1976 to 1979, 6:6939 
(DOE/RG—0048) 
PHAGES 
See BACTERIOPHAGES 
PHANTOMS 
Neutron Dosimetry 


Calorimetric and ionimetric dosimetry intercomparisons I: U.S. 


neutron radiotherapy centers, 6:8453 
PHASE CHANGE MATERIALS 
Latent Heat Storage 
Heat storage experiments with phase change materials, 6:7579 
(CONF-790118—) 
Sizing and economics of phase change energy storage units in 
air-based solar heating systems, 6:7597 
PHENOL 
Chemical Reactions 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 


Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Oxidation 
Ozonolysis of aqueous solutions of phenol and thiocyanate, 
6:6887 (ORNL/MIT—318) 
Production 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
PHENOLS 
See also NAPHTHOLS 


PHENOL 
POLYPHENOLS 


Biological Effects 
Assessment of human exposure and body burdens of 
chlorination by-products, 6:8281 
Infrared Spectra 
Synthetic mimics for viscosity and spectra of H-coal 
asphaltenes, 6:8029 
Removal 
Treatment of wastes originating from a coal conversion pilot 
plant, 6:6888 
Viscosity 
Synthetic mimics for viscosity and spectra of H-coal 
asphaltenes, 6:8029 


PHOSPHATES 
Crystal Growth 
Monazite and other lanthanide orthophosphates as alternate 
actinide waste forms, 6:7038 


Monazite and other lanthanide orthophosphates as alternate 
actinide waste forms, 6:7038 
PHOSPHATIDES 
See PHOSPHOLIPIDS 
PHOSPHIDES 


Radiation effects in amorphous metallic alloys. Progress report, 
February 1, 1980-January 31, 1981, 6:7961 
(DOE/ET/10571—3) 

Physical Radiation Effects 

Radiation effects in amorphous metallic alloys. Progress report, 
February 1, 1980-January 31, 1981, 6:7961 
(DOE/ET/10571—3) 

PHOSPHOLIPIDS 
Biological Accumulation 

Influence of chronic inhalation exposure to nickel dust on 

accumulation of lung lipids, 6:8265 (CONF-791002—) 
PHOSPHONIC ACID ESTERS 
Radioph tinal 

Development of more efficacious Tc-99m organ imaging 
agents for use in nuclear medicine by analytical 
characterization of radiopharmaceutical mixtures. Progress 
report, May 1, 1980-April 30, 1981 (/sup 
99m/Tc(NaBH,)HEDP), 6:8041 (DOE/EV/10380—1) 

PHOSPHORUS 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GIBX—249(80)) 

PHOTOACOUSTIC SPECTROSCOPY 
Fourier Transformation 

Fourier transform photoacoustic kinetic spectroscopy of solid 
surfaces. Annual progress report, April 1-December 10, 
1980, 6:8001 (DOE/ER/10377—2) 

PHOTOCHEMICAL ENERGY STORAGE 

Photochemical storage of solar energy, 6:7183 

PHOTOCHEMISTRY 
Excited States 

Excited state electron transfer in systems with a well-defined 

geometry (cyclophane), 6:8033 (DOE/ER/10392—3) 
Research Programs 

Basic and Applied Research program. Progress report, 1 
January 1979-30 September 1979, 6:7156 (SERI/PR—623- 
425) 

Photochemical solar energy conversion in surfactant vesicles. 
annual proress report, 6:7140 (DOE/ER/10601—1) 

PHOTOELECTROCHEMICAL CELLS 


See also PHOTOELECTROLYTIC CELLS 
PHOTOGALVANIC CELLS 


Charge Collection 
Scanning light-spot analysis of the carrier collection in liquid- 
junction solar energy converters, 6:7161 
Research Programs 
Basic and Applied Research program. Progress report, 1 
January 1979-30 September 1979, 6:7156 (SERI/PR—623- 
425) 
PHOTOELECTROLYSIS 
Reaction Kinetics 
Surface aspects of hydrogen photogeneration on titanium 
oxides, 6:7085 (LBL—11456) 
PHOTOELECTROLYTIC CELLS 
Photocathodes 
Synthesis and characterization of a photosensitive interface for 
hydrogen generation: chemically modified p-type 
semiconducting silicon photocathodes, 6:7086 
PHOTOELECTRON COUNTING 
Electron Multipliers 
High gain micro-channel plate multipliers for particle tracking 
or single photo-electron counting, 6:8089 (BNL—28610) 
PHOTOGALVANIC CELLS 
El 
Use of photo-voltammetry in analysing the operation principles 
of photogalvanic cells, 6:7180 








PHOTOGALVANIC CELLS 
Voltametry 


Voltametry 
Use of photo-voltammetry in analysing the operation principles 
of photogalvanic cells, 6:7180 
PHOTON BEAMS 
Beam Production 
- Features of possible polarized photon beams at high energy 
ar.d corresponding physics programme or the proton 
structure function using real photons, 6:8450 (BNL—28586) 
PHOTON-ATOM COLLISIONS 
Inelastic Scattering 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Photoionization 
Green's-function approach to nonresonance multiphoton 
absorption in the alkali-metal atoms, 6:8366 
PHOTONS 
See also COSMIC PHOTONS 
Spatial Resolution 
Imaging systems in nuclear medicine and image evaluation, 
6:8204 (DOE/EV/10359—1) 
PHOTOPERIOD 
Biological Effects 
Comparison of the levels of six endogenous gibberellins in 
roots and shoots of spinach in relation to photoperiod, 
6:8202 
PHOTOSYNTHESIS 
Biochemical Reaction Kinetics 
Light: shade adaptation, 6:8200 
Biomimetic Processes 
Light-induced electron transfer in monolayer assemblies of 
chlorophyll and various acceptors - are polyisoprene chains 
functioning as nature's molecular wires, 6:7184 
PHOTOSYNTHETIC BACTERIA 
Molecular Biology 
New approach to the theory of linear dichroism in partially 
ordered systems: application to reaction centers and whole 
cells of photosynthetic bacteria, 6:8190 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
Design 
Analysis of photovoltaic/thermal electric power plant systems, 
6:7196 (ATR—79(7694-07)-4) 
Economic Analysis 
Analysis of photovoltaic/thermal electric power plant systems, 
6:7196 (ATR—79(7694-07)-4) 
Hybrid Systems 
Analysis of photovoltaic/thermal electric power plant systems, 
6:7196 (ATR—79(7694-07)-4) 
PHOTOVOLTAIC POWER SUPPLIES 
Nitrogen fertilizer production by solar energy, 6:7195 
Design 
Design of a 20-kWp photovoltaic concentrator experiment at 
Fauquier High School, Warrenton, Virginia, 6:7192 
(DOE/DP/00789—T 10) 
Interconnected Power Systems 
Preliminary analysis of the impact on utility distribution 
systems of power feedback from residential photovoltaic 
systems, 6:7191 (ATR—79(7694-07)-2) 
Manufacturers 
Photovoltaics industry profile, 6:7194 (DOE/RL/01830—T3) 
Sellback 
Preliminary analysis of the impact on utility distribution 
systems of power feedback from residential photovoltaic 
systems, 6:7191 (ATR—79(7694-07)-2) 
Systems Analysis 
Design of a 20-kWp photovoltaic concentrator experiment at 
Fauquier High School, Warrenton, Virginia, 6:7192 
(DOE/DP/00789—T 10) 
Technology Assessment 
Photovoltaics industry profile, 6:7194 (DOE/RL/01830—T3) 
PHYTOPLANKTON 


See also ALGAE 
DIATOMS 


Sensitivity 
Light: shade adaptation, 6:8200 
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Species Diversity 
Impact of chlorine on the species composition of marine 
phytoplankton, 6:8291 
PIGS 
See SWINE 
PILOT PLANTS 
See also PROCESS DEVELOPMENT UNITS 
Design 
Nuclear waste immobilization. Status report, October 1978- 
March 1979, 6:7021 (RFP—3082) 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS 
Breakup Reactions 
Reaction 7d—»p7n in the A resonance region, 6:8410 


Experimental study of radiative pion capture on °C, Ne, 
Zr, °F and °C, 6:3415 (LBL—10954) 
Exchange Reactions 
Inclusive (7*~,7r°) reactions in nuclei, 6:8416 
Quasi-Elastic 
Inclusive (7r*~,7°) reactions in nuclei, 6:8416 
PION MINUS-PROTON INTERACTIONS 
Inelastic Scattering 
250-GeV/c m™ p multiplicity distributions and the two- 
component model, 6:8385 
Particle Production 
Search for narrow p-barp states in the reaction 7” p-+p7 p- 
barp at 16 GeV/c, 6:8389 
PION PLUS REACTIONS 
Breakup Reactions 
Reaction 7d—+p7n in the A resonance region, 6:8410 
Charge-Exchange Reactions 
Inclusive (7*~,2°) reactions in nuclei, 6:8416 
Quasi-Elastic 
Inclusive (7*~,7°) reactions in nuclei, 6:8416 
PION-DEUTERON INTERACTIONS 
Elastic Scattering 
Phenomenological Hamiltonian for pions, nucleons, and A 
isobars: Applicationsto the pion-deuteron system, 6:8447 
PIONS 
See also PIONS MINUS 
Particle Production 
Higher-twist term in inclusive pion production at large 
transyerse momentum, 6:8394 
PIONS MINUS 
Particle Production 
Negative pion production by 800 MeV/A C, Ne, and Ar 
beams, 6:8442 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 


See also ALASKA GAS PIPELINE 
NATURAL GAS DISTRIBUTION SYSTEMS 


Construction 
Across the Zagros Mountains: the new crude oil pipeline from 
Marun to Esfahan, 6:6940 


Heat recoverable article (Patent), 6:8060 
Design 
Cryogenic pipeline system (Patent), 6:6950 
Electron Beam Welding 
Electron-beam welding of J-curve pipelines (Up to 36 in.-dia 
pipes), 6:8080 
tion 


Electron-beam welding of J-curve pipelines (Up to 36 in.-dia 
pipes), 6:8080 


Hyperbaric welding in the repair of offshore pipelines and 
structures, 6:8081 
Seismic Effects 
Seismic analysis of piping with nonlinear supports, 6:7773 
Welding 
Hyperbaric welding in the repair of offshore pipelines and 
structures, 6:8081 
Welding on to live gas pipelines, 6:6951 
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PIPERIDINES 
M 
In vitro cytological effect of N-chloropiperidine: induction of 
mitotic anomalies in Chinese hamster ovary cells, 6:8297 


Stability of aqueous solutions of N-chloropiperidine and N- 
chlorodiethylamine with varying pH, 6:8143 
Toxicity 
In vitro cytological effect of N-chloropiperidine: induction of 
mitotic anomalies in Chinese hamster ovary cells, 6:8297 


Meetings 
Effects of piping restraints on piping integrity (Symposium), 
1980, 6:7772 
Restraints 
Effects of piping restraints on piping integrity (Symposium), 
1980, 6:7772 
Seismic Effects 
Comparison of linear and nonlinear seismic analysis of piping, 
6:7746 
Stress Corrosion 
Overview of intergranular stress corrosion cracking in BWRs, 
6:7735 
Welding 
Second international conference on pipewelding. Volume 1. 
Papers, 6:8052 
PITCHES 
Carbonization 
Method of continuously producing coke (Patent), 6:6935 
Purification 
Vacuum or steam stripping aromatic oils from petroleum pitch 
(Patent), 6:6934 
PLANNED COMMUNITIES 
Solar Energy 
Planning solar neighborhoods, 6:7223 (CONF-790118—) 
PLANTS 


See also ALGAE 
WEEDS 


Photosensitivity 
Comparison of the levels of six endogenous gibberellins in 
roots and shoots of spinach in relation to photoperiod, 
6:8202 
Productivity 
1978 herbaceous production study, 6:8118 (DOE/LC/10787— 
58) 
Sensitivity 
Effect of 1-aminocyclopropane-1l-carboxylic acid on the 
production of ethylene in senescing flowers of Ipomoea 
tricolor Cav, 6:8199 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 


See also COLLISIONAL PLASMA 
LASER-PRODUCED PLASMA 


Computer Networks 
Fusion energy division computer systems network, 6:8487 
(ORNL/TM—7292) 
Control Systems 
Sound production using large volume plasmas (Patent), 6:8461 
Nonlinear Problems 
Numerical and analytical investigation of nonlinear properties 
of plasmas and experimental studies of cusp confinement and 
of CTR plasmas. Progress report (theory part), 1 September 
1979-30 April 1980, 6:8465 (DOE/ET/53034—62) 
Sound Waves 
Sound production using large volume plasmas (Patent), 6:8461 
PLASMA DIAGNOSTICS 
Cyclotron Radiation 
Fast-scanning heterodyne receiver for measurement of the 
electron cyclotron emission from high-temperature plasmas, 
6:8479 
Ion Beams 
Study of plasma confinement in ELMO Bumpy Torus with a 
heavy-ion beam probe, 6:8469 (ORNL/TM—7487) 


X-Ray Spectrometers 
Focusing x-ray spectrograph for laser fusion experiments, 
6:8502 


PLASMA DRIFT 
Cross field diffusion and fluctuation spectra in a levitated 
octupole in the presence of a toroidal field, 6:8466 
(DOE/ET/53051—14) 
PLASMA MACROINSTABILITIES 
See also TEARING INSTABILITY 
Finite ion Larmor radius effects and wall effects on m = 1 
instabilities, 6:8468 (LA—8650-MS) 
PLASMA SIMULATION 
Poisson Equation 
Fourth-order poisson solver for the simulation of bounded 
plasmas, 6:8516 
PLASTICS 
Simple, low-cost method for the dissolution of metal and 
mineral samples in plastic pressure vessels, 6:8000 (BM-RI— 
8480) 
Neutron Dosimetry 
Calorimetric and ionimetric dosimetry intercomparisons I: U.S. 
neutron radiotherapy centers, 6:8453 
Calorimetric and ionimetric dosimetry intercomparisons II: 
d+T neutron source at the Antoni Van Leeuwenhoek 
hospital, 6:8454 
Waste Product Utilization 
Engineering modifications to existing waste atactic 
polypropylene to fuel conversion plant, Novamont Corp., 
LaPorte, Texas, 6:7092 (DOE/CS/40273—1) 
PLATES 
(Thicker than SHEETS or FOILS.) 
Deformation 
Investigating explosive and material properties by use of the 
plate dent test, 6:8098 (LA—8591-MS) 
PLATES (FUEL) 
See FUEL PLATES 
PLATINUM 
Electrochemically regenerative hydrogen-chlorine energy 
storage system: electrode kinetics and cell performance, 
6:7087 
Recovery 
Recovery of byproduct heavy minerals from sand and gravel 
operations in central and southern California, 6:6993 (BM- 
RI—8471) 
PLT DEVICES 
(Princeton Large Torus.) 
Plasma Diagnostics 
Fast-scanning heterodyne receiver for measurement of the 
electron cyclotron emission from high-temperature plasmas, 
6:8479 
PLUGS 
See CLOSURES 
PLUTONIUM 
Chemical Properties 
Sorption of redox-sensitive elements: critical analysis, 6:7016 
(PNL—3432) 
Desorption 
Sorption of redox-sensitive elements: critical analysis, 6:7016 
(PNL—3432) 
Environmental Transport 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 
Isotope Ratio 
Plutonium isotopic composition by gamma-ray spectroscopy, 
6:8007 (LA—8603-MS) 
Mass Spectroscopy 
Resin bead mass spectrometry--an analytical technique for 
safeguarding Pu and U, 6:7078 
Safeguards 
Resin bead mass spectrometry--an analytical technique for 
safeguarding Pu and U, 6:7078 
ion 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 





Sorption of redox-sensitive elements: critical analysis, 6:7016 
(PNL—3432) 
PLUTONIUM 238 
Gamma Spectroscopy 
Plutonium isotopic composition by gamma-ray spectroscopy, 
6:8007 (LA—8603-MS) 
Metabolism 
Metabolic characteristics of an industrial 7**PuO, dust and its 
effects in rodent lungs, 6:8228 (CONF-791002—) 
Toxicity 
Comparison of the effects of inhaled alpha- and beta-emitting 
radionuclides on pulmonary function in the dog, 6:8222 
(CONF-791002—) 
Metabolic characteristics of an industrial 7**PuO2 dust and its 
effects in rodent lungs, 6:8228 (CONF-791002—) 
PLUTONIUM 239 
Gamma Spectroscopy 
Plutonium isotopic composition by gamma-ray spectroscopy, 
6:8007 (LA—8603-MS) 
Tissue Distribution 
Pulmonary distribution of inhaled ***PuO, in dogs, 6:8219 
(CONF-791002—) 
Toxicity 
Pulmonary carcinogenesis with inhaled Plutonium in rats and 
dogs, 6:8231 (CONF-791002—) 
Short-term assays for risk evaluation of alpha irradiation, 
6:8223 (CONF-791002—) 
PLUTONIUM 240 
Gamma Spectroscopy 
Plutonium isotopic composition by gamma-ray spectroscopy, 
6:8007 (LA—8603-MS) 
PLUTONIUM 241 
Distribution Functions 
Basalt-radionuclide distribution coefficient determinations. FY- 
1979 annual report, 6:7014 (PNL—3146) 
Gamma Spectroscopy 
Plutonium isotopic composition by gamma-ray spectroscopy, 
6:8007 (LA—8603-MS) 
PLUTONIUM 242 
Gamma Spectroscopy 
Plutonium isotopic composition by gamma-ray spectroscopy, 
6:8007 (LA—8603-MS) 
PLUTONIUM DIOXIDE 
Dissolution 
Application of the sealed-reflux dissolution system to 100-gram 
samples, 6:8005 (LA—8533) 
Toxicity 
Deposition of Thorium and Plutonium oxides in the respiratory 
tract of the mouse, 6:8213 (CONF-791002—) 
PLUTONIUM NITRATES 
Toxicity 
Absorption of Plutonium from the gastrointestinal tract after 
inhalation by the neonatal animal, 6:8218 (CONF-791002—) 
PLUTONIUM OXIDES 
Metabolism 
Metabolic characteristics of an industrial 7**PuO2 dust and its 
effects in rodent lungs, 6:8228 (CONF-791002—) 
Solubility 
Preliminary considerations concerning actinide solubilities, 
6:8042 (LA-UR—80-3359) 
Toxicity 
Absorption of Plutonium from the gastrointestinal tract after 
inhalation by the neonatal animal, 6:8218 (CONF-791002—) 
Effects of Plutonium redistribution on lung counting, 6:8217 
(CONF-791002—) 
Effects of immune modulation on plutonium dioxide lung 
carcinogenesis in the rat, 6:8226 (CONF-791002—) 
Metabolic characteristics of an industrial *°*PuO. dust and its 
effects in rodent lungs, 6:8228 (CONF-791002—) 
Pulmonary connective tissue modifications induced in the rat 
by inhalation of ***PuO, aerosol, 6:8221 (CONF-791002—) 
Pulmonary carcinogenesis with inhaled Plutonium in rats and 
dogs, 6:8231 (CONF-791002—) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
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PNEUMATIC TRANSPORT 
Flowmeters 
Coal feedrate meter for slurry or pneumatic conveyor coal 
utilization plant feedline service, 6:6836 (ANL—80-62) 
Metering the mass flow of gas-solids mixtures in non-standard 
venturi configurations, 6:6835 (ANL—80-62) 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POISSON EQUATION 
Numerical Solution 
Fourth-order poisson solver for the simulation of bounded 
plasmas, 6:8516 
POLIO VIRUS 
Inactivation 
Combined effects of disinfectants on bacteria and viruses, 
6:8293 
Mechanism of poliovirus inactivation by hypochlorous acid, 
6:8208 
POLLUTION CONTROL EQUIPMENT 


See also ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
SCRUBBERS 


Design 
Pollution control system (Patent), 6:7715 
POLLUTION LAWS 
Compliance 
Health risk assessments: statutory and regulatory requirements 
under the Safe Drinking Water Act, 6:8183 
Cost Benefit Analysis 
Health risk assessments: statutory and regulatory requirements 
under the Safe Drinking Water Act, 6:8183 
Implementation 
Implementation of the Safe Drinking Water Act: a legal 
perspective, 6:8184 
Standard-setting within the Safe Drinking Water Act, 6:8185 
POLONIUM 210 
Radiochemical Analysis 
Radiochemical determination of polonium-210 contained in 
Taiwan tobacco, 6:8012 
POLYAMIDES 
Osmosis 
Membrane research for salinity gradient energy production. 
Final report, 6:7212 (DOE/ET/20364—T1) 
POLYCYCLIC AROMATIC HYDROCARBONS 
Mutagen Screening 
Comparative mutagenic activity of organics from combustion 
sources, 6:8270 (CONF-791002—) 
Natural Occurrence 
Polycyclic aromatic hydrocarbons in an anoxic sediment core 
from the Pettaquamscutt River (Rhode Island, USA), 6:6920 
Toxicity 
Comparative mutagenic activity of organics from combustion 
sources, 6:8270 (CONF-791002—) 
POLYESTERS 
NMR Spectra 
High resolution 'H solid state NMR studies of 
polyethyleneterephthalate, 6:7984 
POLYHYDROXYAROMATICS 
See POLYPHENOLS 
POLYMERS 
See also PLASTICS 
Elasticity 
Elastic properties of a polymer chain, 6:7983 
POLYPEPTIDES 
Biochemical Reaction Kinetics 
Thioredoxin-like activity of thylakoid membranes, 6:8196 
Dichroism 
Extension of the matrix theory of circular dichroism for 
unordered polypeptides, 6:8369 
POLYPHENOLS 
See also RESORCINOL 
Chlorination 
Formation of chloroform from the chlorination of diketones 
and polyhydroxybenzenes in dilute aqueous solution, 6:8136 
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POLYPROPYLENE 
Waste Product Utilization 
Engineering modifications to existing waste atactic 
polypropylene to fuel conversion plant, Novamont Corp., 
LaPorte, Texas, 6:7092 (DOE/CS/40273—1) 
POLYSULFIDES 
See SULFIDES 
PONDS 
See LAKES 
POOL CRITICAL ASSEMBLY ORNL 
See ORNL-PCA REACTOR 
POOR PEOPLE 
See LOW INCOME GROUPS 
POPULATION DYNAMICS 
Mathematical Models 
Variable developmental period: intraspecific competition 
models with conditional age-specific maturity and mortality 
schedules, 6:8119 
Temperature Effects 
Periphyton responses to chlorination and temperature, 6:8292 
POROUS MATERIALS 
Radionuclide Migration 
Complex relationship between groundwater velocity and 
concentration of radioactive contaminants, 6:7052 
Kinetic effects on radionuclide transport of groundwater, 
6:7053 
PORPHYRINS 


See also CHLOROPHYLL 
HEMOGLOBIN 


Luminescence 
High pressure luminescence studies of metalloporphyrins in 
polymeric media, 6:7981 
PORTLAND CEMENT 
Chemical Properties 
Use of RDF as a kiln fuel. Final report, 6:7907 
(DOE/CS/20167—04) 
Physical Properties 
Use of RDF as a kiln fuel. Final report, 6:7907 
(DOE/CS/20167—04) 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
Liquid Wastes 
Biodenitrification of gaseous diffusion plant aqueous wastes: 
stirred bed reactor, 6:7008 (GAT—2002) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Atom-Atom Collisions 
Ab initio treatment of electronically inelastic K +H collisions 
using a direct integration method for the solution of the 
coupled-channel scattering equations in electronically 
adiabatic representations, 6:8357 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Electron-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GIBX—249(80)) 
Muonic Atoms 
Nuclear charge distributions in 1f/sub 7/2/-shell nuclei from 
muonic x-ray measurements, 6:8426 
Oscillator Strengths 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Photon-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 


POTASSIUM CARBONATES 
Catalytic Effects 
Alkali-catalyzed carbon gasification. I. Nature of the catalytic 
sites, 6:6864 
Alkali-catalyzed carbon gasification. II. Kinetics and 
mechanism, 6:6865 
POTASSIUM CHLORIDES 
Heavy Ion Reactions 
Negative pion production by 800 MeV/A C, Ne, and Ar 
beams, 6:8442 
POTASSIUM COMPOUNDS 
Catalytic Effects 
Catalytic coal gasification for SNG manufacture, 6:6858 
Curie Point 
Raman scattering studies of the impurity-induced ferroelectric 
phase transition in KTaOs:Nb, 6:7988 
Order-Disorder Transformations 
Raman scattering studies of the impurity-induced ferroelectric 
phase transition in KTaOs:Nb, 6:7988 
POTASSIUM ISOTOPES 
Charge Distribution 
Nuclear charge distributions in 1f/sub 7/2/-shell nuclei from 
muonic x-ray measurements, 6:8426 
POTENTIOMETERS 


Method and apparatus for determining vertical heat flux of 
geothermal field (Patent), 6:7631 
POWER DEMAND 
Simulation of solar/electric heating systems to determine 
electrical demand characteristics, 6:7371 (CONF-7908116— 
(Vol.1)) 
Control Systems 
Power control system paper mill, 6:7929 
Forecasting 
Estimated winter 1980-1981 electric demand and supply, 
contiguous United States. Staff report, 6:7843 (DOE/RG— 
0049) 
Load demand prediction algorithm for electric power system 
monitoring, 6:7729 
Surveys 
Estimated winter 1980-1981 electric demand and supply, 
contiguous United States. Staff report, 6:7843 (DOE/RG— 
0049) 
POWER GENERATION 
See also COGENERATION 
Control Systems 
Power control system paper mill, 6:7929 
Financial Data 
Impact of Federal tax policy and electric utility rate schedules 
upon the solar building/electric utility interface. Executive 
summary, 6:7123 (DOE/CS/34029—T1) 
Forecasting 
Proposed changes to generating capacity 1980-1989 for the 
contiguous United States: as projected by the Regional 
Electric Reliability Councils in their April 1, 1980 long- 
range coordinated planning reports to the Department of 
Energy, 6:7842 (DOE/RG—0047) 
Programming 


Use of linear programming in generation scheduling, 6:7698 
Optimization 
Plant power demands met by economic balance of generated 
and purchased power, 6:7930 
Use of linear programming in generation scheduling, 6:7698 
Outages 
Method of moments applied to the evaluation of expected 
energy generation and loss-of-load probabilities for 
generation-expansion planning, 6:7708 
Planning 
Proposed changes to generating capacity 1980-1989 for the 
contiguous United States: as projected by the Regional 
Electric Reliability Councils in their April 1, 1980 long- 
range coordinated planning reports to the Department of 
Energy, 6:7842 (DOE/RG—0047) 
Reliability 
Method of moments applied to the evaluation of expected 
energy generation and loss-of-load probabilities for 
generation-expansion planning, 6:7708 





POWER PLANT AND INDUSTRIAL FUEL USE ACT 
Reliability 


POWER PLANT AND INDUSTRIAL FUEL USE ACT 
Im 
Role of the Economic Regulatory Administration in 
administering the Powerplant and Industrial Fuel Use Act, 
6:6916 (CONF-8004129—) 
Regulations 
Guidelines for coping with the Fuel Use Act, 6:6917 (CONF- 
8004129—) 
POWER PLANTS 
See also FUEL CELL POWER PLANTS 
GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
SOLAR POWER PLANTS 
THERMAL POWER PLANTS 
WIND POWER PLANTS 
Capacity 
Proposed changes to generating capacity 1980-1989 for the 
contiguous United States: as projected by the Regional 
Electric Reliability Councils in their April 1, 1980 long- 
range coordinated planning reports to the Department of 
Energy, 6:7842 (DOE/RG—0047) 
Computerized Simulation 
Simulators for research development and training in energy- 
related systems, 6:7730 
Construction 
Proposed changes to generating capacity 1980-1989 for the 
contiguous United States: as projected by the Regional 
Electric Reliability Councils in their April 1, 1980 long- 
range coordinated planning reports to the Department of 
Energy, 6:7842 (DOE/RG—0047) 
Efficiency 
Optimum energy utilization in limestone flue gas 
desulfurization, 6:7933 
Outages 
Method of moments applied to the evaluation of expected 
energy generation and loss-of-load probabilities for 
generation-expansion planning, 6:7708 
Reliability 
Method of moments applied to the evaluation of expected 
energy generation and loss-of-load probabilities for 
generation-expansion planning, 6:7708 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 


See also DAVIS BESSE-1 REACTOR 
PROCESS HEAT REACTORS 
THREE MILE ISLAND-2 REACTOR 


Fuel Rods 
Stress analysis for long cylindrical oxide fuel rods in nuclear 
reactors, 6:7754 
POWER SERIES 
Series Expansion 
Remainders of power series, 6:8508 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
Energy Efficiency 
Highly efficient welding power supply. Final report, May 1, 
1978-September 30, 1980, 6:7908 (DOE/CS/40023—T2) 
POWER SYSTEMS 


See also AC SYSTEMS 
INTERCONNECTED POWER SYSTEMS 


Accidents 
Power system emergency reporting procedures, 6:7691 
(DOE/RG—0051) 
Automation 
Control with intelligent remotes and telephone systems, 6:7727 
Toward automated distribution system planning, 6:7722 
Capacitors 
Application of distribution capacitors for minimized power and 
energy losses, 6:7720 
Computer-Aided Design 
Toward automated distribution system planning, 6:7722 
Computerized Simulation 
Automated transmission system planning using sensitivity 
coefficients, 6:7731 
Simulators for research development and training in energy- 
related systems, 6:7730 
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Control Systems 
Active and reactive power security control using successive 
linear programming, 6:7725 
Control of power systems, 6:7719 
Control with ae remotes and telephone systems, 6:7727 
Data Acquisition Systems 
Control with intelligent remotes and telephone systems, 6:7727 
State estimation of power systems. Part 1. Optimum meter 
placement, 6:7724 
Economic Analysis 
Improved system reliability by design economics, 6:7721 
Electric Generators 
Damping of SSR oscillations by excitation control, 6:7702 
Design of multivariable stabilizers for interaction control in 
multimachine plants, 6:7697 
Emergency Plans 
Power system emergency reporting procedures, 6:7691 
(DOE/RG—0051) 
Excitation Systems 
Improved exciter performance using nonlinear identification 
and MRAS control, 6:7703 
Line Losses 
Application of distribution capacitors for minimized power and 
energy losses, 6:7720 


Control of power systems, 6:7719 
Operation 
Alternative numerical technique for power system state 
estimation, 6:7723 
State estimation of power systems. Part 1. Optimum meter 
placement, 6:7724 


Damping of SSR oscillations by excitation control, 6:7702 


Accuracy of the Edgeworth expansion of LOLP calculations 
in small power systems, 6:7695 (LBL—11324) 

Analysis of 12 electric power system outages/disturbances 
impacting the Florida Peninsula, 6:7717 (DOE/RG/06359— 
1) 

Power system emergency reporting procedures, 6:7691 
(DOE/RG—0051) 


Management-decision simulation for electric utilities, 6:7847 
Toward automated distribution system planning, 6:7722 


Accuracy of the Edgeworth expansion of LOLP calculations 
in small power systems, 6:7695 (LBL—11324) 

Active and reactive power security control using successive 
linear programming, 6:7725 

Analysis of 12 electric power system outages/disturbances 
impacting the Florida Peninsula, 6:7717 (DOE/RG/06359— 
1) 

Improved system reliability by design economics, 6:7721 

Remote Control 


Use of satellite communications in power systems control, 
6:7704 
Security 
Active and reactive power security control using successive 
linear programming, 6:7725 
Alternative numerical technique for power system state 
estimation, 6:7723 
Simulation 
Simulation of the dynamic behavior of large steam turbines, 
6:7707 
Stability 
Contribution to coherent machines identification in electrical 
power systems, 6:7701 
New stability criterion with applications to power systems, 
6:7732 
Systems Analysis 
Automated transmission system planning using sensitivity 
coefficients, 6:7731 
POWER TRANSMISSION 
See also MICROWAVE POWER TRANSMISSION 
Computerized Simulation 
Automated transmission system planning using sensitivity 
coefficients, 6:7731 
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Analysis 
Automated transmission system planning using sensitivity 
coefficients, 6:7731 
POWER TRANSMISSION LINES 
Health Hazards 
Analysis of studies related to biological effects and health 
implications of exposure to power frequencies, 6:8316 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRESSURE VESSELS 
Design 
Aluminum vacuum vessel/first wall concept for the CTHR, 
6:8497 (WFPS-TME—80-008) 
Design study of a new vacuum vessel for Doublet III, 6:8484 
(GA-A—16143) 
Fabrication 
Development of automated welding process for field 
fabrication of thick walled pressure vessels. Fourth quarter, 
FY 1980, 6:8054 (DOE/ET/13511—T3) 
Materials 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
Materials Testing 
Characterization of four prestressed concrete reactor vessel 
liner steels, 6:7737 (ORNL/TM—7480) 
Meetings 
Pressure vessel technology, 6:8050 (CONF-800258—) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COSMIC RADIATION 
Nuclear Reactions 
Particle production in cosmic ray collisions, 6:8342 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PROCESS DEVELOPMENT UNITS 
See also PILOT PLANTS 
Modifications 
Evaluation of selected chemical processes for production of 
low-cost silicon. Phase III. Twentieth quarterly progress 
report, July 1-September 30, 1980, 6:7144 
(DOE/JPL/954339—80/20) 
PROCESS HEAT 


See also GEOTHERMAL PROCESS HEAT 
SOLAR PROCESS HEAT 


Energy Demand 
Current and future industrial energy service characterizations, 
6:7818 (SERI/TR—733-790(Vol.1)) 
Information Systems 
Current and future industrial energy service characterizations, 
6:7818 (SERI/TR—733-790(Vol.1)) 
PROCESS HEAT REACTORS 


HTGR process heat program design and analysis. Semiannual 
progress report, October 1, 1979-March 28, 1980, 6:7747 
(GA-A—15856) 

Reactor Materials 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program. Progress report, July 1, 1980- 
September 30, 1980, 6:7736 (DOE/ET/34202—48) 

PROCESSING (WASTES) 
See WASTE PROCESSING 
PROCUREMENT 
Information 

Doing business with the Department of Energy, 6:7795 

(DOE/PR—0046) 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 

PROJECTILES 
Explosive flux compression generators for rail gun power 
sources, 6:8058 (LA-UR—80-3190) 
PROMETHAZINE 
See AMINES 
PROPANE 
Market 
Economic and market potential for SRC-II products, 6:6861 


PROPENAL 
See ACROLEIN 
PROSTATE 
Biological Effects 
Analysis of studies related to biological effects and health 
implications of exposure to power frequencies, 6:8316 
PROTECTION 


See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS 
Research Programs 
Combustion zone durability program-B. Task VIII. Sputter 
deposited ceramic and metallic coatings. Executive summary 
(Graded metal; metal/ceramic layered; dense surface 
ceramic), 6:7962 (DOE/RL/01830—T4) 
PROTON DOSIMETRY 


Characterization of a p(66)Be(49) neutron therapy beam II: 
Skin-sparing and dose transition effects, 6:8455 
PROTON REACTIONS 
Elastic Scattering 
P vector-Si elastic scattering in the region of giant multipole 
resonances (17 to 29 MeV), 6:8422 
Inclusive Interactions 
Proton polarization in inclusive production at 400 GeV/c, 
6:8386 
Multiple Production 
Proton-tungsten reactions at 400 GeV, 6:8438 
Particle Production 
Study of inclusive A polarization from hydrogen and other 
targets at 28 GeV, 6:8390 
Spallation 
Calculated differential 7* production spectra at large angles 
from 28 GeV protons on a thick iridium target and 
comparisons with experimental data, 6:83439 (ORNL/TM— 
7647) 
PROTON-NEUTRON INTERACTIONS 
Neutral-Current Interactions 
Isospin breaking and final-state interactions in the weak 
breakup of the deuteron, 6:8399 
Scattering Lengths 
Isospin breaking and ‘inal-state interactions in the weak 
breakup of the deuteron, 6:8399 
PROTON-PROTON INTERACTIONS 
Spin Orientation 
Study of inclusive A polarization from hydrogen and other 
targets at 28 GeV, 6:8390 
PROTONS 
Particle Production 
Proton polarization in inclusive production at 400 GeV/c, 
6:8386 
Slowing-Down 
Calculated differential 7* production spectra at large angles 
from 28 GeV protons on a thick iridium target and 
comparisons with experimental data, 6:8439 (ORNL/TM— 
7647) 
PROTOSTARS 
Angular Momentum 
A new calculation on rotating protostar collapse, 6:8338 
Gravitational Collapse 
A new calculation on rotating protostar collapse, 6:8338 
Rotation 
A new calculation on rotating protostar collapse, 6:8338 
Star Evolution 
A new calculation on rotating protostar collapse, 6:8338 
Star Models 
A new calculation on rotating protostar collapse, 6:8338 
PSI-3105 RESONANCES 
Radiative Decay 
Direct photon production at the psi, 6:8387 
PSYCHOLOGY 
See BEHAVIOR 
PUBLIC BUILDINGS 
Attached Greenhouses 
Passive approaches: using solar greenhouses as retrofits on 
small house trailers, retarded children’s school and on a 





PUBLIC BUILDINGS 
Attached Greenhouses 


minimum security prison in Mohave County, AZ, 6:7327 
(CONF-790118—) 
Solar Space Heating 
In situ fiberglass air type solar collector in a passively heated 
church, 6:7378 (CONF-7908116—(Vol.1)) 
Patoka Nature Center: a direct gain, passive solar building in 
southern Indiana, 6:7304 (CONF-790118—) 
Solar Water Heating 
In situ fiberglass air type solar collector in a passively heated 
church, 6:7378 (CONF-7908116—(Vol.1)) 
PUBLIC LANDS 
Leases 
Auditing and financial system. Preliminary systems design: 
installation plant report, 6:7837 
Auditing and financial system. Preliminary systems design: 
management summary report, 6:7838 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 


Advertising 
Significance of a Supreme Court Free Speech Decision, 6:7830 
Conservation 


Utility regulation and the legislative process in Oregon: a case 
study, 6:7844 (DOE/RG/08683—T1) 
Regulations 
Utility regulation and the legislative process in Oregon: a case 
study, 6:7844 (DOE/RG/08683—T1) 
PUBLIC UTILITY REGULATORY POLICIES ACT 
Regulations 
Rules implementing Sections 201 and 210 of the Public Utility 
Regulatory Policies Act of 1978: a regulatory history, 6:7841 
(DOE/JPL—1012-48) 
Reviews 
Rules implementing Sections 201 and 210 of the Public Utility 
Regulatory Policies Act of 1978: a regulatory history, 6:7841 
(DOE/JPL—1012-48) 
PULPS 
See SLURRIES 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSES 
Biological Effects 
Analysis of studies related to biological effects and health 
implications of exposure to power frequencies, 6:8316 
PUMPED STORAGE POWER PLANTS 
Electric Generators 
Bi-directional axial flow blower for pump-storage 
hydrogenerators (Patent), 6:7784 
Operation 
Coordination of pumped storage stations with the integrated 
electric power system, 6:7785 
Optimization 
Coordination of pumped storage stations with the integrated 
electric power system, 6:7785 
PUMPS 
See also WIND-POWERED PUMPS 
Energy Efficiency 
Classification and evaluation of electric motors and pumps, 
6:7910 (DOE/TIC—11339) 
Performance 
Classification and evaluation of electric motors and pumps, 
6:7910 (DOE/TIC—11339) 
Standards 
Classification and evaluation of electric motors and pumps, 
6:7910 (DOE/TIC—11339) 
PWR TYPE REACTORS 


See also DAVIS BESSE-1 REACTOR 
LOFT REACTOR 
THREE MILE ISLAND-2 REACTOR 


High-Level Radioactive Wastes 
Decay characteristics of once-through LWR and LMFBR 
spent fuels, high-level wastes, and fuel-assembly structural 
material wastes, 6:7013 (ORNL/TM—7431) 
Loss of Coolant 
COBRA-TF: a three-field two-fluid model for reactor safety 
analysis, 6:7775 
Countercurrent steam condensation and its application to ECC 
penetration, 6:7777 
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Fuel behavior during a LOCA: LOFT experiments, 6:7761 
(DOE/ID/01570—T17) 
Nuclear reactor dry containment analysis, 6:7780 
Results of the first nuclear-powered loss-of-coolant experiments 
in the LOFT Facility, 6:7769 
Outages 
Component failures at pressurized water reactors. Final report, 
6:7760 (ALO—74(Vol.2)) 
Pipelines 
Seismic analysis of piping with nonlinear supports, 6:7773 
Reactor Shutdown 
Component failures at pressurized water reactors. Final report, 
6:7759 (ALO—74(Vol.1)) 
PYRANOMETERS 
Calibration 
Kipp solarimeter: a review of its operation and calibration, 
6:7122 
Operation 
Kipp solarimeter: a review of its operation and calibration, 
6:7122 
PYRIDINE 
Adsorption 
Do metal alloys work as substrates for surface-enhanced 
Raman spectroscopy?, 6:7968 
Raman S 
Do metal alloys work as substrates for surface-enhanced 
Raman spectroscopy?, 6:7968 
PYRIDINES 


See also ACRIDINES 
PIPERIDINES 


Infrared Spectra 
Synthetic mimics for viscosity and spectra of H-coal 
asphaltenes, 6:8029 
Viscosity 
Synthetic mimics for viscosity and spectra of H-coal 
asphaltenes, 6:8029 
PYRITE 
Chemical Reaction Kinetics 
Reactivities of aqueous chlorine with FeS, substrates, 6:8146 


Q 


QUADRICYCLENE 
Photochemical Energy Storage 
Photochemical storage of solar energy, 6:7183 
QUANTUM CHROMODYNAMICS 
Goldberger-Treiman Relation 
Goldberger-Treiman constants of dynamical near-Goldstone 
modes, 6:8404 
Goldstone Bosons 
Goldberger-Treiman constants of dynamical near-Goldstone 
modes, 6:8404 
Perturbation Theory 
Quark form factors and leading double logarithms in quantum 
chromodynamics, 6:8398 
Studies in the renormalization-prescription dependence of 
perturbative calculations, 6:8403 
Renormalization 
Studies in the renormalization-prescription dependence of 
perturbative calculations, 6:8403 
QUANTUM MECHANICS 
Coherent Radiation 
Coherence versus incoherence: Collapse and revival in a 
simple quantum model, 6:8459 
Magnetic Flux 
Aharonov-Bohm effect in bound states: Theoretical and 
experimental status, 6:8460 
QUARK-ANTIQUARK INTERACTIONS 
Born-Oppenheimer Approximation 
Potential energy of three heavy quarks in the MIT bag model, 
6:8397 
Inclusive Interactions 
Higher-twist term in inclusive pion production at large 
transverse momentum, 6:8394 
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QUARKS 
Cabibbo Angle 
Classification of mass matrices and the calculability of the 
Cabibbo angle, 6:8396 
Form Factors 
Quark form factors and leading double logarithms in quantum 
chromodynamics, 6:8398 


Classification of mass matrices and the calculability of the 
Cabibbo angle, 6:8396 
Particle Production 
Chromodynamic corrections to neutrino production of heavy 
quarks, 6:8392 
Z° asymmetries in jets in e* e~ annihilation as a test of quark- 
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Radiation accidents: a conference review, 6:8241 
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Biological Radiation Effects 
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RADIATION DECONTAMINATION 
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RADIATION DETECTORS 
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New deveiopments in radiation protection instrumentation via 
active electronic methods, 6:8091 (LA-UR—80-2523) 
Specifications 
Improved gas mixtures for gas-filled radiation detectors 
(Patent), 6:8092 
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Mathematical Models 
Economical methodology for assessing the radiological impact 
of hypothetical reactor accidents, 6:8242 
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See RADIATION DOSES 
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Epidemiology 
Research into the biological effects of ionizing radiation in the 
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See RADIATION PROTECTION 
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Standards 
Radiation exposures for DOE and DOE contractor employees, 
1979. Twelfth annual report, 6:8232 (DOE/EV—0066/12) 
RADIATION SAFETY 
See RADIATION PROTECTION 
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Carcinogenesis 
Respiratory-tract carcinogenesis induced by radionuclides in 
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workbook, 6:7000 (DOE/EV/10018—T7) 


International nuclear transportation activities: environmental 
workbook, 6:7000 (DOE/EV/10018—T7) 
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Recovery 
Recovery of byproduct heavy minerals from sand and gravel 
operations in central and southern California, 6:6993 (BM- 
RI—8471) 
RADIOACTIVE WASTE DISPOSAL 
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Alpha-Bearing Wastes 
Status of technology for isolating high-level radioactive wastes 
in geologic repositories, 6:7005 (DOE/TIC—11207(Draft)) 


Geochemical modeling of the nuclear-waste repository system. 
A status report, 6:7063 (PNL—3518) 
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lanthanide distribution in WIPP samples, 6:7041 
Geochemistry, origin and age of groundwaters in the Stripa 
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isolation: the Stripa experience, 6:7045 
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6:7042 
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Systems Analysis 
Waste isolation performance assessment: a status report, 6:7050 
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Status of technology for isolating high-level radioactive wastes 
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Waste isolation performance assessment: a status report, 6:7050 
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Geohydrology of the Keechi, Mount Sylvan, Oakwood, and 
Palestine salt domes in the northeast Texas salt-dome basin, 
6:8321 (USGS-OFR—80-2044) 
RADIOACTIVE WASTE FACILITIES 
Geochemical modeling of the nuclear-waste repository system. 
A status report, 6:7063 (PNL—3518) 


Spray Calciner/In-Can Melter high-level waste solidification 
technical manual, 6:7018 (PNL—3495) 
Risk Assessment 
Summary of four release consequence analyses for hypothetical 
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3548) 
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Scoping study, 6:7069 (ONWI—128(Vol.1)) 
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Remarks about Department of Energy policy on high-level 
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Scientific basis for nuclear waste management, 6:7026 
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technology development activities. Summary progress 
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Adsorption 

Advances in the fluorocarbon process for decontamination of 

nuclear facility off-gases, 6:7058 
Biodegradation 

Biodenitrification of gaseous diffusion plant aqueous wastes: 

stirred bed reactor, 6:7008 (GAT—2002) 


Chemical aspects of nuclear waste treatment, 6:7003 (CONF- 
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Incinerator: a feasibility study, 6:7011 (MLM—2792) 
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Division of Waste Management programs. Progress report, 
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Crystal chemistry and phase relations in the synthetic minerals 
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Hydrothermal interaction of simulated nuclear waste glass in 
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Microscopic approach for the simulation of radioactive waste 
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Processing of high-temperature simulated waste glass in a 
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Savannah River Plant, 6:7060 
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Hanford transuranic storage corrosion review, 6:7015 (PNL— 
3365) 
Corrosion 
Hanford transuranic storage corrosion review, 6:7015 (PNL— 
3365) 


Deposits 
Complex relationship between groundwater velocity and 
concentration of radioactive contaminants, 6:7052 
Regional thermohydrological effects of an underground 
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Sorption of redox-sensitive elements: critical analysis, 6:7016 
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Systematic approach for assessment of alternative nuclear 
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Human factors analysis and design methods for nuclear waste 
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Waste isolation performance assessment: a status report, 6:7050 
Technology Assessment 
Waste isolation performance assessment: a status report, 6:7050 
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Continuous-flow leach testing method for various nuclear 
waste forms, 6:7025 (UCRL—85006) 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOCHEMICAL ANALYSIS 


Codes 
Program MASTERCALC: an interactive computer program 
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instructions, 6:8006 (LA—8571-MS) 
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See CRYSTALLOGRAPHY 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
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Preparation of gallium-68 radiopharmaceuticals for positron 
tamography. Progress report, November 1, 1977-October 31, 
1980, 6:8038 (COO—4318-3) 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES 


See also ALPHA DECAY RADIOISOTOPES 
NEUTRON-DEFICIENT ISOTOPES 


Adsorption 
Computer modeling of nuclide adsorption on geologic 
materials (MINEQL Program), 6:8180 (LBL—11899) 
Radionuclide Migration 
Parameters affecting radionuclide migration in argillaceous 
media, 6:8127 
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Biological Radiation Effects 
Research into the biological effects of ionizing radiation in the 
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Comparative Evaluations 
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evaluation report, 6:6843 (DOE/MC/08218—T1) 
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Upgrading of nuclear instrumentation on 42 inch gasifier: an 
evaluation report, 6:6843 (DOE/MC/08218—T1) 
RADIONUCLIDE KINETICS 
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Mathematical Models 


Effects of Plutonium redistribution on lung counting, 6:8217 
(CONF-791002—) 
RADIONUCLIDE MIGRATION 
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Flow Models 
Summary of four release consequence analyses for hypothetical 
nuclear waste repositories in salt and granite, 6:8126 (PNL— 
3548) 
Mathematical Models 
Complex relationship between groundwater velocity and 
concentration of radioactive contaminants, 6:7052 
Computer modeling of nuclide adsorption on geologic 
materials (MINEQL Program), 6:8180 (LBL—11899) 
Kinetic effects on radionuclide transport of groundwater, 
6:7053 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Chemical Preparation 
Clinical feasibility studies with newly devised instruments, 
6:8040 (DOE/EV/10359—1) 
Preparation of gallium-68 radiopharmaceuticals for positron 
tomography. Progress report, November 1, 1977-October 31, 
1980, 6:8038 (COO—4318-3) 
Intestinal Absorption 
Quantitative biokinetic studies of radionuclides and assessment 
of risks from internally deposited radioactivity, 6:8235 
(DOE/EV/10359—1) 
Ion Exchange Chromatography 
Development of more efficacious Tc-99m organ imaging 
agents for use in nuclear medicine by analytical 
characterization of radiopharmaceutical mixtures. Progress 
report, May 1, 1980-April 30, 1981 (/sup 
99m/Tc(NaBH,)HEDP), 6:8041 (DOE/EV/10380—1) 
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Development of more efficacious Tc-99m organ imaging 
agents for use in nuclear medicine by analytical 
characterization of radiopharmaceutical mixtures. Progress 
report, May 1, 1980-April 30, 1981 (/sup 
99m/Tc(NaBH,)HEDP), 6:8041 (DOE/EV/10380—1) 
Tissue Distribution 
Development of more efficacious Tc-99m organ imaging 
agents for use in nuclear medicine by analytical 
characterization of radiopharmaceutical mixtures. Progress 
report, May 1, 1980-April 30, 1981 (/sup 
99m/Tc(NaBH,)HEDP), 6:8041 (DOE/EV/10380—1) 
RADIUM 226 
Distribution Functions 
Basalt-radionuclide distribution coefficient determinations. FY- 
1979 annual report, 6:7014 (PNL—3146) 
Environmental Transport 
Review of parameters describing terrestrial food-chain 
transport of lead-210 and radium-226, 6:8128 
RADON 
Toxicity 
Combined effects of inhalation of Radon daughter products 
and tobacco smoke, 6:8227 (CONF-791002—) 
Delayed SCE frequency in rat bone-marrow cells after radon 
inhalation, 6:8224 (CONF-791002—) 
RADON 222 
Radiation Hazards 
Review of ?”*Rn in natural gas produced from unconventional 
sources, 6:6953 (DOE/EML—385) 
RAILGUN ACCELERATORS 
Explosive flux compression generators for rail gun power 
sources, 6:8058 (LA-UR—80-3190) 
RANKINE CYCLE POWER SYSTEMS 
Systems Analysis 
Task report No. 3. Systems analysis of organic Rankine 
bottoming cycles (Fuel cell power plant), 6:7860 (PSI-TR— 
245) 





RARE EARTH ALLOYS 
Oxidation 
Electronic structure and surface oxidation of LaNis, ErsMnes, 
and related systems, 6:7997 
Photoelectron Spectroscopy 
Electronic structure and surface oxidation of LaNis, EreMnos, 
and related systems, 6:7997 
Sorptive Properties 
Hydrogen and deuterium sorption by selected rare earth 
intermetallic compounds at pressures up to 1500 atm, 6:8021 
RARE EARTH COMPLEXES 
Chemical Properties 
Synthesis, chemistry and catalytic activity of complexes of 
lanthanide and actinide metals in unusual oxidation states and 
coordination environments. Progress report for period 
February 1, 1980-January 31, 1981, 6:8014 (COO—4216-8) 
RARE EARTH COMPOUNDS 
Crystal Growth 
Monazite and other lanthanide orthophosphates as alternate 
actinide waste forms, 6:7038 
Leaching 
Monazite and other lanthanide orthophosphates as alternate 
actinide waste forms, 6:7038 
RATS 
Biological Radiation Effects 
Pulmonary carcinogenesis with inhaled Plutonium in rats and 
dogs, 6:8231 (CONF-791002—) 
Blood Chemistry 
Biological effects of inhaled TiCh/NH,OH reaction products 
in Sprague-Dawley rats and Syrian hamsters, 6:8275 (LA— 
8654-MS) 


RDF 
See REFUSE DERIVED FUELS 
REACTIVITY COEFFICIENTS 
Data Compilation 
Proceedings of the NEACRP/IAEA Specialists meeting on 


the international comparison calculation of a large sodium- 
cooled fast breeder reactor at Argonne National Laboratory 
on February 7-9, 1978, 6:7738 (ANL—80-78) 

REACTIVITY WORTHS 

Data Compilation 
Proceedings of the NEACRP/IAEA Specialists meeting on 

the international comparison calculation of a large sodium- 
cooled fast breeder reactor at Argonne National Laboratory 
on February 7-9, 1978, 6:7738 (ANL—80-78) 

REACTOR ACCIDENTS 


See also ATWS 
LOSS OF COOLANT 
TRANSIENT OVERPOWER ACCIDENTS 


Biological Radiation Effects 
Health effects of the nuclear accident at Three Mile Island, 
6:7762 (LBL—11297) 
Fission Product Release 
Economical methodology for assessing the radiological impact 
of hypothetical reactor accidents, 6:8242 
REACTOR COMPONENTS 
See also REACTOR COOLING SYSTEMS 
Failures 
Component failures at pressurized water reactors. Final report, 
6:7760 (ALO—74(Vol.2)) 
Component failures at pressurized water reactors. Final report, 
6:7759 (ALO—74(Vol.1)) 
Length 
Device and method for shortening reactor process tubes 
(Patent), 6:7751 
Mechanical Vibrations 
ASME century 2 emerging technology conference, 6:7752 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
Heat Transfer 
Heat transfer in an optically thick horizontal fluid layer heated 
from below, 6:7748 
REACTOR FUELS 
See NUCLEAR FUELS 
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REACTOR KINETICS 
Perturbation Theory 
Time-dependent perturbation theory for a nuclear reactor 
system, 6:7750 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
Performance Testing 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program. Progress report, July 1, 1980- 
September 30, 1980, 6:7736 (DOE/ET/34202—48) 
REACTOR PHYSICS 
Computer Codes 
Users manual for the FORSS sensitivity and uncertainty 
analysis code system, 6:7742 (ORNL—S5316) 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 
Human: key factor in nuclear safety, 6:7770 
Coordinated Programs 
Nuclear safety activities of the CEC, 6:7763 
Cost 
Control of spending on nuclear safety, 6:7768 
Meetings 
Experimental and analytical modeling of LWR safety 
experiments, presented at the National Heat Transfer 
conference, 19th, 1980., 6:7774 
Research 
EPRI nuclear safety and analysis research program, 6:7767 
REACTOR SHUTDOWN 
Data Compilation 
Component failures at pressurized water reactors. Final report, 
6:7760 (ALO—74(Vol.2)) 
REACTOR TECHNOLOGY 
Standards 
Nuclear standards master index, January 1981, 6:7734 (RDT- 
INDEX—(1-81)(Master)) 
Nuclear standards index, January 1981, 6:7733 (RDT- 
INDEX—(1-81)) 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
RECEPTORS 
Variations 
Role of the occult insulin receptors in the regulation of 
atrophy and hypertrophy of skeletal muscles, 6:8210 (LA— 
8540-T) 
REDOX FUEL CELLS 
Electrochemically regenerative hydrogen-chlorine energy 
storage system: electrode kinetics and cell performance, 
6:7087 
REDOX REACTIONS 
Sensitizers 
Photosensitized redox reactions across vesicle membranes, 
6:7182 
REFRACTORIES 
Comparative Evaluations 
Properties of refractories after exposure to high pressure gases: 
I--survey of commercial products, 6:6868 
Corrosion 
Materials research for the clean utilization of coal. Quarterly 
progress report, October-December 1979 (1400°C to 
1600°C), 6:7856 (FE—6010-22) 
Materials research for the clean utilization of coal. Quarterly 
progress report, Jnly-September 1979, 6:7963 (FE—6010-21) 
Matrials technology for coal-conversion processes. Progress 
report, April-June 1980, 6:7978 (ANL—80-93) 
Properties of refractories after exposure to high pressure gases: 
I--survey of commercial products, 6:6868 
Creep 
Materials research for the clean utilization of coal. Quarterly 
progress report, October-December 1979 (1400°C to 
1600°C), 6:7856 (FE—6010-22) 
Materials research for the clean utilization of coal. Quarterly 
progress report, July-September 1979, 6:7963 (FE—6010-21) 
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Dissolution 
Application of the sealed-reflux dissolution system to 100-gram 
samples, 6:8005 (LA—8533) 
Electric Conductivity 
Materials research for the clean utilization of coal. Quarterly 
progress report, July-September 1979, 6:7963 (FE—6010-21) 
Testing 


High temperature-high flux material testing for solar flux 
applications, 6:7577 
Properties of refractories after exposure to high pressure gases: 
I--survey of commercial products, 6:6868 
REFRIGERATING MACHINERY 
See also REFRIGERATORS 
Design 
Cooling and heat pump systems and methods (Patent), 6:7884 
REFRIGERATORS 
Energy Efficiency 
Appliance energy efficiency in new home construction. Final 
report, 6:7875 (DOE/CS/23999—T1) 
Thermodynamics 
Thermodynamic equivalence of thermally driven refrigeration 
systems, 6:7494 
REFUSE DERIVED FUELS 
See also SYNTHETIC FUELS 
Combustion Properties 
Use of RDF as a kiln fuel. Final report, 6:7907 
(DOE/CS/20167—04) 
Economic Analysis 
Use of RDF to dry recovered froth-floated glass. Final report, 
6:7906 (DOE/CS/20167—02) 
Evaluation 
Use of RDF to dry recovered froth-floated glass. Final report, 
6:7906 (DOE/CS/20167—02) 
REGENERATIVE FUEL CELLS 
See also REDOX FUEL CELLS 


Electrochemically regenerative hydrogen-chlorine energy 
storage system: electrode kinetics and cell performance, 
6:7862 

REGION VIII 
See ROCKY MOUNTAIN REGION 
REMOTE HANDLING EQUIPMENT 

Remote handling features of the Fusion Materials Irradiation 

Test (FMIT) facility, 6:8485 (HEDL-SA—2192-FP) 
Design 

Cask loading technique for delicate samples at the Hot Fuel 

Examination Facility, 6:8055 
Operation 

Cask loading technique for delicate samples at the Hot Fuel 

Examination Facility, 6:8055 
RENEWABLE ENERGY SOURCES 


See also BIOMASS 
GEOTHERMAL ENERGY 
SOLAR ENERGY 
WIND POWER 


Energy Source Development 
Renewable energy sources: viability and decentralized systems, 
6:7850 (CONF-7908 1 16—(Vol.2)) 
Environmental Policy 
Economic environmental policy for pollution and regenerable 
natural resources, 6:7808 
Information Systems 
Canada Institute for Scientific and Technical Information: 
services in renewable energy, 6:7108 (CONF-7908116— 
(Vol.2)) 
Research Programs 
Program for energy research and technologies 1977-1980. 
Annual report 1979 on efficient uses of energy, fossil sources 
of primary energy, and new sources of energy, 6:7812 (NP— 
25193) 
RENEWABLE RESOURCES 
Environmental Policy 
Economic environmental policy for pollution and regenerable 
natural resources, 6:7808 
RESEARCH PROGRAMS 
Decision Making 
Automobile engines: a development scenario, 6:7946 


RESIDENTIAL BUILDINGS 
Solar Water Heating 


Automobile engines: a development scenario, 6:7946 
Solar Heating Systems 
Belgian solar heating R and D program, 6:7424 
Solar heating of existent buildings in Italy: work in progress, 
6:7431 
RESEARCH REACTORS 


See also BSR-2 REACTOR 
FFTF REACTOR 
UFTR REACTOR 


Fuel Plates 
Fuel plate and fusion insulator irradiation test program, 6:7757 
(EGG-FT—5273) 
RESERVOIR ROCK 
Computerized Simulation 
Applications of the VARGOW oil reservoir model, 6:6925 
(PNL—3659) 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 


Air Infiltration 

Pressurization test results: Bonneville Power Administration 

Energy Conservation Study, 6:7880 (LBL—10996) 
Building Codes 

Quantifying the effects of residential energy programs for use 

in system planning, 6:7889 
Central Heating Plants 

Dynamic computer and laboratory simulations of gas-fired 

central heating systems, 6:7892 
Cooling Systems 

Assessment of rockbeds for comfort cooling in several U.S. 

cities, 6:7272 (CONF-790118—) 
Energy Conservation 

Encouraging energy conservation in multifamily housing: 
RUBS and other methods of allocating energy costs to 
residents, 6:7874 (DOE/CS/20050—T2) 

Impact of Federal tax policy and electric utility rate schedules 
upon the solar building/electric utility interface. Executive 
summary, 6:7123 (DOE/CS/34029—T1) 

Quantifying the effects of residential energy programs for use 
in system planning, 6:7889 

Energy Consumption 

Encouraging energy conservation in multifamily housing: 
RUBS and other methods of allocating energy costs to 
residents, 6:7874 (DOE/CS/20050—T2) 

Energy Demand 
Quantifying the effects of residential energy programs for use 
in system planning, 6:7889 
Evaporative Cooling 
Evaporative earth cooling, 6:7865 (CONF-790118—) 
Leak Testing 

Pressurization test results: Bonneville Power Administration 

Energy Conservation Study, 6:7880 (LBL—10996) 
Master Metering 

Encouraging energy conservation in multifamily housing: 
RUBS and other methods of allocating energy costs to 
residents, 6:7874 (DOE/CS/20050—T2) 

Passive Solar Cooling Systems 

Impact of Federal tax policy and electric utility rate schedules 
upon the solar building/electric utility interface. Executive 
summary, 6:7123 (DOE/CS/34029—T1) 

Passive Solar Heating Systems 

Impact of Federal tax policy and electric utility rate schedules 
upon the solar building/electric utility interface. Executive 
summary, 6:7123 (DOE/CS/34029—T1) 

Power Meters 

Encouraging energy conservation in multifamily housing: 
RUBS and other methods of allocating energy costs to 
residents, 6:7874 (DOE/CS/20050—T2) 

Solar Space Heating 

Economics of solar-assisted heat pump heating systems for 
residential use, 6:7461 

Solar air heating design for a rowhouse development, 6:7351 
(CONF-7908116—(Vol.1)) 

Solar Water Heating ; 

Impact of Federal tax policy and electric utility rate schedules 
upon the solar building/electric utility interface. Executive 
summary, 6:7123 (DOE/CS/34029—T1) 





Installation guidelines for solar DHW systems in one- and two- 
family dwellings, 6:7404 (HUD-PDR—407(2)) 
Water Heaters 
Demonstration of a heat pump water heater. Volume 3. Design 
report, 6:7882 (ORNL/Sub—7321/3) 
RESIDENTIAL SECTOR 
Energy Conservation 
Space-heating scenarios for Ontario: a demonstration of the 
Statistics Canada Household Model, 6:7894 
Solar 
Solar shadow: a discussion of issues eclipsed, 6:7124 (CONF- 
790118—) 
Solar Water Heating 
Policy research on community incentives for residential solar: 
property-tax-exemption ordinances, 6:7492 
Space Heating 
Space-heating scenarios for Ontario: a demonstration of the 
Statistics Canada Household Model, 6:7894 
RESIDUAL FUELS 
Chemical Composition 
Commercial-scale refining of Paraho crude shale oil into 
military-specification fuels, 6:6966 
Physical Properties 
Commercial-scale refining of Paraho crude shale oil into 
military-specification fuels, 6:6966 
RESIDUES 
See also ASHES 
Quantitative Chemical Analysis 
Quantification of inhaled coal fly ash in rat lung, 6:8250 
(CONF-791002—) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESORCIN 


See RESORCINOL 
RESORCINOL 
Infrared Spectra 
Crystal spectra and vibrational assignments in a-resorcinol, 


6:8353 
Raman Spectra 
Crystal spectra and vibrational assignments in a-resorcinol, 
6:8353 
RESOURCE DEPLETION 
Simulation 
Economic environmental policy for pollution and regenerable 
natural resources, 6:7808 
RESPIRATORS 
Evaluation 
Respirator canister evaluation for selected organic vapors and 
sorbent performance against vinyl chloride, 6:8057 (LA— 
8560-MS) 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 
RESPIRATORY SYSTEM 


See also LUNGS 
TRACHEA 


Sensitivity 
Pulmonary toxicity of a coal liquefaction distillate product, 
6:8264 (CONF-791002—) 
RESPIRATORY SYSTEM DISEASES 
Leading Abstract 
Pulmonary toxicology of respirable particles (Lead abstract), 
6:8247 (CONF-791002—) 
Proceedings 
Pulmonary toxicology of respirable particles (Lead abstract), 
6:8247 (CONF-791002—) 
RESPIRATORY TRACT CELLS 
Biological Radiation Effects 
Histogenesis of lung tumors induced in rats by inhalation of 
alpha emitters: an overview, 6:8225 (CONF-791002—) 
Fly Ash 
Scanning electron microscopy and microanalysis of fly ash- 
lung cell interactions, 6:83251 (CONF-791002—) 
Sensitivity 
Flow-cytometric analysis of respiratory-tract cells exposed to 
oil-shale and silica particulates, 6:8258 (CONF-791002—) 
Lifetime exposures of rats to cigarette tobacco smoke, 6:8272 
(CONF-791002—) 
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Mammalian responses to exposure to the total diluted effluent 
from fluidized-bed combustion of coal, 6:8249 (CONF- 
791002—) 

RETORTED SHALES 
See SPENT SHALES 
RETORTING 
Mathematical Models 
Oil shale retorting kinetics, 6:6967 
RETRIEVAL SYSTEMS 


Human factors analysis and design methods for nuclear waste 
retrieval systems. Volume II. A compendium of human 
factors design data, 6:7023 (UCRL—15297) 


Human factors analysis and design methods for nuclear waste 
retrieval systems. Volume II. A compendium of human 
factors design data, 6:7023 (UCRL—15297) 

Failure Mode Analysis 

Human factors analysis and design methods for nuclear waste 
retrieval systems. Volume III. User's guide for the 
computerized event-tree analysis technique, 6:7024 (UCRL— 
15297(Vol.3)) 

Systems Analysis 

Human factors analysis and design methods for nuclear waste 
retrieval systems. Volume III. User's guide for the 
computerized event-tree analysis technique, 6:7024 (UCRL— 
15297(Vol.3)) 

REVERSE-FIELD PINCH 
Drift Instability 
Integral-equation formulation for drift eigenmodes in 
cylindrically symmetric systems, 6:8475 (PPPL—1735) 
RHODANATES 
See THIOCYANATES 
RHODANIDES 
See THIOCYANATES 
RHODE ISLAND 
Sedimentary Basins 
Polycyclic aromatic hydrocarbons in an anoxic sediment core 
from the Pettaquamscutt River (Rhode Island, USA), 6:6920 

RIBONUCLEASE 

See RNA-ASE 
RIBONUCLEIC ACID 

See RNA 
RICHLAND FFTF REACTOR 

See FFTF REACTOR 
RIO GRANDE RIFT 

Geology 

Continental Scientific Drilling Program thermal regimes: 
comparative site assessment geology of five magma- 
hydrothermal systems, 6:7612 (LA—8550-OBES) 

RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT 
Measuring Methods 
Design and conduct of hazard evaluation programs for the 
aquatic environment, 6:8172 
RIVETS 
See FASTENERS 
RNA 
(Ribonucleic acid.) 
Cleavage 
Ribonuclease III, 6:8191 (BNL—28713) 
RNA-ASE 
Molecular Structure 
Ribonuclease III, 6:8191 (BNL—28713) 
Purification 
Ribonuclease III, 6:8191 (BNL—28713) 
ROADS 
Charges 
Forecasting toll traffic: energy and other impacts, 6:7900 
ROCK BEDS 
Cold Storage 

Assessment of rockbeds for comfort cooling in several U.S. 

cities, 6:7272 (CONF-790118—) 
Stratification 
Thermal storage in rock beds, 6:7589 
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ROCK MECHANICS 


Calculations 
Application of rock mechanics to cut-and-fill mining, 6:8328 
(CONF-8006140—(Vol.3)) 


Application of rock mechanics to cut-and-fill mining, 6:8326 
(CONF-8006140—(Vol.1)) 

Application of rock mechanics to cut-and-fill mining, 6:8327 
(CONF-8006 140—(Vol.2)) 

Application of rock mechanics to cut-and-fill mining, 6:8328 
(CONF-8006140—(Vol.3)) 


Noise Pollution 
Evaluation of the noise impact of satellite power system 
vehicles on the community and ecology at the launch site. 
Summary report, 6:7132 (LBL—11978) 
ROCK-FLUID INTERACTIONS 
Preliminary considerations concerning actinide solubilities, 
6:8042 (LA-UR—80-3359) 
ROCKS 
See also RESERVOIR ROCK 
Stresses 
Application of rock mechanics to cut-and-fill mining, 6:8327 
(CONF-8006140—{(V ol.2)) 
ROCKY MOUNTAIN REGION 


See also COLORADO 
MONTANA 
NORTH DAKOTA 
SOUTH DAKOTA 
UTAH 
WYOMING 


Energy Models 

Some implications of accelerated synthetic fuels development 

in the Rocky Mountain States, 6:6893 (LA—8588-MS) 
Information Centers 

Regional energy information networks and dissemination, 

6:7945 
Synthetic Fuels Industry 

Some implications of accelerated synthetic fuels development 

in the Rocky Mountain States, 6:6893 (LA—8588-MS) 
ROOF PONDS 
Evaporative Cooling 

Cooling from an evaporating, thermosiphoning roof pond, 

6:7448 
Passive Solar Cooling Systems 

Cooling from an evaporating, thermosiphoning roof pond, 

6:7448 
Performance 

Supplemental cooling requirements of passively cooled 
buildings in selected American cities, 6:7256 (CONF- 
790118—) 

Radiative Cooling 

Meteorological data base needed to accurately calculate 

passive nocturnal cooling, 6:7257 (CONF-790118—) 
ROOFS 
Heat Transfer 

Energy conservation and passive solar design of conventional 

building walls and ropes, 6:7248 (CONF-790118—) 
ROOSEVELT HOT SPRINGS 
Geology 

Continental Scientific Drilling Program thermal regimes: 
comparative site assessment geology of five magma- 
hydrothermal systems, 6:7612 (LA—8550-OBES) 

Geothermal Gradients 

Report I. Thermal studies at Roosevelt Hot Springs, Utah, 
6:7623 (DOE/ID/12079—19) 

Thermal studies in a geothermal area: Report I. Thermal 
studies at Roosevelt Hot Springs, Utah; Report II. Heat flow 
above an arbitrarily dipping plane of heat sources; and 
Report III. A datum correction for heat flow measurements 
made on an arbitrary surface, 6:7622 (DOE/ID/12079—19) 

Heat Flow 

Report I. Thermal studies at Roosevelt Hot Springs, Utah, 
6:7623 (DOE/ID/12079—19) 

Report III. A datum correction for heat flow measurements 
made on an arbitrary surface, 6:7625 (DOE/ID/12079—19) 

Thermal studies in 2 geothermal area: Report I. Thermal 
studies at Roosevelt Hot Springs, Utah; Report II. Heat flow 


RUTHENIUM 
Leaching 


above an arbitrarily dipping plane of heat sources; and 
Report III. A datum correction for heat flow measurements 
made on an arbitrary surface, 6:7622 (DOE/ID/12079—19) 
Magnetotelluric Surveys 
Controlled-source audiomagnetotellurics in geothermal 
exploration. Topical report, 6:7620 (DOE/ID/12079—5) 
ROTARY ENGINES 
Fuel Economy 
Alternative powerplant characteristics studied, 6:7954 
Ignition Systems 
Ignition for rotary piston engines (Patent), 6:7952 
Seals 
Sealing member for orbital or rotary motors (Patent), 6:7953 
ROTORS 
See also DARRIEUS ROTORS 
SAVONIUS ROTORS 
Control Systems 
Active feedback control of rotor unbalance or rotordynamic 
instability, 6:8049 (ANL—80-62) 


Active feedback control of rotor unbalance or rotordynamic 
instability, 6:8049 (ANL—80-62) 
ROYALTIES 


Auditing and financial system. Preliminary systems design: 
installation plant report, 6:7837 
Auditing and financial system. Preliminary systems design: 
management summary report, 6:7838 
Audits 
Auditing and financial system. Preliminary systems design: 
installation plant report, 6:7837 
Auditing and financial system. Preliminary systems design: 
management summary report, 6:7838 
RUBIDIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Atom-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Electron-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Oscillator Strengths 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Photon-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
RURAL AREAS 
ICES 
Optimization of an autonomous energy system for an agro- 
pastoral village, 6:7938 
RUTHENIUM 
Electrochemically regenerative hydrogen-chlorine energy 
storage system: electrode kinetics and cell performance, 
6:7087 
Diffusion 
Tc, Pb and Ru migration around the Oklo natural fission 
reactors, 6:7048 


Resistance of high-level waste materials to dissolution in 
aqueous media, 6:7029 





SACCHAROMYCES CEREVISIAE 
Leaching 


SACCHAROMYCES CEREVISIAE 


Pellets of immobilized yeast cells as biocatalysts for 
transforming biomass, 6:7176 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
Bibliographies 

Waste isolation safeguards and security system. Volume 2. 
Bibliography, 6:7070 (ONWI—128(Vol.2)) 

Waste isolation safeguards and security system. Volume 3. 
Bibliography supplement, 6:7071 (ONWI—128(Vol.3)) 

Equipment 
Safeguards applications of far infrared radiometric techniques 
for the detection of contraband, 6:7076 
SAFETY 
See also REACTOR SAFETY 
Management 

Quarterly report on the safety analysis and review system for 
the Department of Energy's fossil energy programs: phase I, 
6:8318 (DOE/ET/13650—1) 

SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SALINITY GRADIENT POWER PLANTS 
Cost 

Energy by reverse electrodialysis. Final report, 6:7213 (SORI- 

EAS—78-409) 
Electrodialysis 

Energy by reverse electrodialysis. Final report, 6:7213 (SORI- 

EAS—78-409) 
Feasibility Studies 

Membrane research for salinity gradient energy production. 

Final report, 6:7212 (DOE/ET/20364—T1) 
Membranes 

Membrane research for salinity gradient energy production. 

Final report, 6:7212 (DOE/ET/20364—T1) 
Parametric Analysis 

Energy by reverse electrodialysis. Final report, 6:7213 (SORI- 

EAS—78-409) 
SALMONELLA TYPHIMURIUM 
Inactivation 

Combined effects of disinfectants on bacteria and viruses, 

6:8293 
Sensitivity 

Comparative mutagenic activity of organics from combustion 
sources, 6:8270 (CONF-791002—) 

Interlaboratory comparison of mutagenesis testing of coal fly 
ash derived from different coal conversion technologies, 
6:8269 (CONF-791002—) 

SALT DEPOSITS 
Creep 

Further creep behavior of bedded salt from southeastern New 
Mexico at elevated temperature. Topical report RSI-0104, 
6:8332 (SAND—80-7114) 

Geology 

Geohydrology of the Keechi, Mount Sylvan, Oakwood, and 
Palestine salt domes in the northeast Texas salt-dome basin, 
6:8321 (USGS-OFR—80-2044) 

Hydrology 

Geohydrology of the Keechi, Mount Sylvan, Oakwood, and 
Palestine salt domes in the northeast Texas salt-dome basin, 
6:8321 (USGS-OFR—80-2044) 

Inclusions 

Thermal gradient migration of fluid inclusions in single crystals 
of salt from the waste isolation pilot plant site (WIPP), 
6:7042 

Radiation Effects 

Recent studies on radiation damage formation in synthetic 
NaC] and natural rock salt for radioactive waste disposal 
applications, 6:7047 

Radionuclide Migration 

Summary of four release consequence analyses for hypothetical 
nuclear waste repositories in salt and granite, 6:3126 (PNL— 
3548) 

Strain Rate 

Further creep behavior of bedded salt from southeastern New 
Mexico at elevated temperature. Topical report RSI-0104, 
6:8332 (SAND—80-7114) 
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SALTON SEA GEOTHERMAL FIELD 
Geology 
Continental Scientific Drilling Program thermal regimes: 
comparative site assessment geology of five magma- 
hydrothermal systems, 6:7612 (LA—8550-OBES) 
Test Facilities 
Synopses of R and D in geothermal-geochemical engineering 
at the Lawrence Livermore National Laboratory 1976-1980, 
6:7630 (UCID— 18863) 
SALTS 
Latent Heat Storage 
Latent heat energy storage using direct contact heat transfer, 
6:7596 
SAMARIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
SAMARIUM ISOTOPES 
Oxygen 16 Reactions 
Analysis of the sub-barrier fusion of **O+/sup 
148,150,152,154/Sm, 6:8431 
SAND 
By-Products 
Recovery of byproduct heavy minerals from sand and gravel 
operations in central and southern California, 6:6993 (BM- 
RI—8471) 
Chemical Analysis 
Recovery of byproduct heavy minerals from sand and gravel 
operations in central and southern California, 6:6993 (BM- 
RI—8471) 
SAPPHIRE 
Physical Radiation Effects 
Channeled-proton-induced x-ray measurements of radiation 
damage in sapphire, 6:7996 
SATELLITE POWER SYSTEM 
See ORBITAL SOLAR POWER PLANTS 
SATELLITE SOLAR POWER STATIONS 
See ORBITAL SOLAR POWER PLANTS 
SAVANNAH RIVER PLANT 
High-Level Radioactive Wastes 
Preparations for high-level defense waste immobilization at 
Savannah River Plant, 6:7060 
SAVONIUS ROTORS 
Performance Testing 
Preliminary results of a 5 kW Savonius wind turbine test, 
6:7667 (CONF-7905109—) 
Specifications 
Preliminary results of a 5 kW Savonius wind turbine test, 
6:7667 (CONF-7905109—) 
SCALING 
Calculation Methods 
Prediction and control of scale in highly concentrated 
circulating cooling waters, 6:7690 (ANL—80-62) 
Forecasting 
Prediction and control of scale in highly concentrated 
circulating cooling waters, 6:7690 (ANL—80-62) 
SCANDIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Atom-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Electron-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 
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Muonic Atoms 
Nuclear charge distributions in 1f/sub 7/2/-shell nuclei from 
muonic x-ray measurements, 6:8426 


Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 

Photon-Atom Collisions 

Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 

SCANDIUM 45 
Charge Distribution 

Nuclear charge distributions in 1f/sub 7/2/-shell nuclei from 

muonic x-ray measurements, 6:8426 
SCANDIUM PHOSPHATES 
Isomer Shift 

Magnetic measurements of the transuranium elements and 
charge state characterization of actinides in monazite. 
Progress report, 6:7959 (DOE/ER/10348—T1) 

SCANNERS (IMAGE) 

See IMAGE SCANNERS 
SCATTERING 

Mathematical Models 

Relativistic off-mass-shell and off-energy-shell scattering 
theories: an application of the rotation and Lorentz groups, 
6:8408 (LA—8548-T) 

SCHOOL BUILDINGS 
Attached Greenhouses 

Passive approaches: using solar greenhouses as retrofits on 
small house trailers, retarded children’s school and on a 
minimum security prison in Mohave County, AZ, 6:7327 
(CONF-790118—) 

Geothermal Power Plants 

Facilities for utilization of geothermal steam, Verdant Vales 
School, Middletown, California, 6:7637 (DOE/ET/27256— 
T6) 

Geothermal Space Heating 

Facilities for utilization of geothermal steam, Verdant Vales 
School, Middletown, California, 6:7637 (DOE/ET/27256— 
T6) 

Geothermal Water Heating 

Facilities for utilization of geothermal steam, Verdant Vales 
School, Middletown, California, 6:7637 (DOE/ET/27256— 
T6) 

Photovoltaic Power Supplies 

Design of a 20-kWp photovoltaic concentrator experiment at 
Fauquier High School, Warrenton, Virginia, 6:7192 
(DOE/DP/00789—T 10) 

Solar Air Conditioning 

Report on five years of operating experience with four pioneer 

school heating experiments, 6:7484 
Solar Space Heating 

Monitoring system for a solar heated school, 6:7377 (CONF- 
7908 116—(Vol.1)) 

Report on five years of operating experience with four pioneer 
school heating experiments, 6:7484 

Solar heating and cooling system installed at Columbus, Ohio. 
Final report, 6:7399 (DOE/NASA/CR—161589) 

Solar Water Heating 

Report on five years of operating experience with four pioneer 
school heating experiments, 6:7484 

Solar energy preheating of domestic hot water, West Humber 
Collegiate Board of Education, Borough of Etobicoke, 
Toronto, Ontario, 6:7348 (CONF-7908116—(Vol.1)) 

SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOTTKY BARRIER DIODES 
Recrystallization 

Recrystallized Al-nSi Schottky barriers with a barrier height of 

0.93 eV, 6:8074 
SCREWS 
See FASTENERS 


SCRUBBERS 


Chemistry 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
Simulation 
Lime FGD system and sludge disposal case study. Final 
report, 6:6886 (EPRI-CS—1631) 
Waste Disposal 
Lime FGD system and sludge disposal case study. Final 
report, 6:6886 (EPRI-CS—1631) 
SEA BED 
Radionuclide Migration 
Ion migration in ocean sediments: subseafloor radioactive 
waste disposal, 6:7051 
SEAWATER 
Chemical Reaction Kinetics 
Effect of temperature on the dissipation of chlorine in 
seawater, 6:8156 
Chlorination 
Influences of selected tidal-activity-dependent parameters cn 
chlorine demand in an estuarine environment, 6:8157 
Reaction products from the chlorination of seawater, 6:8154 
Seawater chlorination: a description of chemical speciation, 
6:8158 
Use of chlorination in the molluscan shellfish industry, 6:8284 
Corrosive Effects 
Effect of mechanical cleaning on seawater corrosion of 
candidate OTEC heat exchanger materials. Part 1. Tests 
with M.A.N. brushes, 6:7211 (ANL/OTEC-BCM—013) 
Study of the effects of interleakage of ammonia and seawater 
on corrosion and scaling of candidate materials for OTEC 
heat exchngers. Final report, 6:7210 (ANL/OTEC-BCM— 
012) 
SECURITY 
it 
Safeguards applications of far infrared radiometric techniques 
for the detection of contraband, 6:7076 
SEDIMENTARY BASINS 
Polycyclic aromatic hydrocarbons in an anoxic sediment core 
from the Pettaquamscutt River (Rhode Island, USA), 6:6920 
SEDIMENTS 
Radionuclide Migration 
Ion migration in ocean sediments: subseafloor radioactive 
waste disposal, 6:7051 
SEISMIC SOURCES 
Design 


Submergible marine seismic source (Patent), 6:8079 
SEISMIC SURVEYS 
Data Processing 
Seismic data processing facility (Summary only), 6:7618 
(DOE/ET/27001—8) 
Seismic Sources 
Submergible marine seismic source (Patent), 6:8079 


IELENIUM 
Absorption Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 
Atom-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Biological Effects 
Studies on in vitro dose-response characteristics of trace 
elements (Zn, Se) on lymphohematopoietic progenitors using 
semisolid culture systems, 6:8271 (CONF-791002—) 
Electron-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Oscillator S 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Photoionization 
Xen( laser photolysis of OCSe at 172 nm: Se('S) production 
and quenching, 6:8359 
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SELENIUM 
Photon-Atom Collisions 


Photon-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
SELENIUM 75 
Distribution Functions 
Basalt-radionuclide distribution coefficient determinations. FY- 
1979 annual report, 6:7014 (PNL—3146) 
SELENIUM COMPOUNDS 
Photolysis 
Xe,( laser photolysis of OCSe at 172 nm: Se(*S) production 
and quenching, 6:8359 
SENSIBLE HEAT STORAGE 
See also DRUM WALLS 
Method and apparatus for low-loss storage of thermal energy 
and for low-loss withdrawal of the stored thermal energy 
(Patent), 6:7788 
Feasibility Studies 
Aquifer thermal energy storage: a survey, 6:7786 (LBL— 
10441) 
Preliminary survey and evaluation of nonaquifer thermal 
energy storage concepts for seasonal storage, 6:7787 (PNL— 
3625) 
Mathematical Models 
Dynamic model of a mixed (sensible and latent) low- 
temperature thermal storage system, 6:7588 
Research 
Aquifer thermal energy storage: a survey, 6:7786 (LBL— 
10441) 
Technology Assessment 
Preliminary survey and evaluation of nonaquifer thermal 
energy storage concepts for seasonal storage, 6:7787 (PNL— 
3625) 
SEPARATION PROCESSES 
See also ISOTOPE SEPARATION 
Manuals 
Separations systems data base: a users’ manual. Revision I, 
6:8008 (ORNL/TM—6593/R1) 
SERUM (BLOOD) 
See BLOOD SERUM 
SEWAGE 
See LIQUID WASTES 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SHAFT EXCAVATIONS 
See also RADIOACTIVE WASTE DISPOSAL 
Plugging 
Preconceptual systems and equipment for plugging of man- 
made accesses to a repository in basalt, 6:7022 (RHO-BWI- 
C—67) 
SHALE OIL 
Chemical Composition 
Chemistry of shale oil and its refined products, 6:6976 
Commercial-scale refining of Paraho crude shale oil into 
military-specification fuels, 6:6966 
Relation between fuel properties and chemical composition. II. 
Chemical characterization of US Navy Shale-II fuels, 6:6971 
Comparative Evaluations 
Commercial-scale refining of Paraho crude shale oil into 
military-specification fuels, 6:6966 
Distillation 
Pyrolysis of shale oil residual fractions, 6:6974 
Meetings 
Oil shale, tar sands, and related materials, 6:6965 
Physical Properties 
Chemistry of shale oil and its refined products, 6:6976 
Commercial-scale refining of Paraho crude shale oil into 
military-specification fuels, 6:6966 
Relationship between fuel composition and properties. III. 
Physical properties of US Navy Shale-II fuels, 6:6972 
Production 
Oil shale RD and D program overview, 6:6978 
Pyrolysis 
Studies on the utilization of hydrogenated shale oil as a steam 
pyrolysis feedstock for the production of light olefins, 6:6964 
Recovery 
Method for maximizing shale oil recovery from an 
underground formation (Patent), 6:6959 
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Refining 
Commercial-scale refining of Paraho crude shale oil into 
military-specification fuels, 6:6966 
Conversion of oil-shale kerogen in co-steam at low pressure: a 
preliminary report, 6:6963 
Research Programs 
Relation between fuel properties and chemical composition. II. 
Chemical characterization of US Navy Shale-II fuels, 6:6971 
Stability 
Relation between fuel properties and chemical composition. 
IV. Stability of oil shale derived jet fuel, 6:6973 
Uses 
Studies on the utilization of hydrogenated shale oil as a steam 
pyrolysis feedstock for the production of light olefins, 6:6964 


SHALE OIL FRACTIONS 


Pyrolysis 
Pyrolysis of shale oil residual fractions, 6:6974 


SHALES 


See also OIL SHALES 
SPENT SHALES 
Chemical Reactions 
Shale rocks as nuclear waste repositories: hydrothermal 
reactions with glass, ceramic and spent fuel waste forms, 
6:7044 


SHEATHS (FUEL) 


See FUEL CANS 


SHRIMP 


Mortality 
Multifactorial cisiorine, AT and exposure duration studies of 
spring power plant operations on three estuarine 
invertebrates, 6:8286 


SHUTDOWN (REACTOR) 


See REACTOR SHUTDOWN 


SHUTTERS 


Control Systems 
Sundows: the best of both worlds, 6:7350 (CONF-7908116— 
(Vol.1)) 


SILICA 


Toxicity 
Flow-cytometric analysis of respiratory-tract cells exposed to 
oil-shale and silica particulates, 6:8258 (CONF-791002—) 
Macrophage toxicology of inhaled coal fly ash and silica, 
6:8262 (CONF-791002—) 


SILICON 


Absorption Spectroscopy 
Rapid estimation of % ash in coal from % silicon obtained via 
FNAA, XRF, and slurry-injection atomic absorption 
spectrometry techniques, 6:6879 
Simple, low-cost method for the dissolution of metal and 
mineral samples in plastic pressure vessels, 6:8000 (BM-RI— 
8480) 
Activation Analysis 
Rapid estimation of % ash in coal from % silicon obtained via 
FNAA, XRF, and slurry-injection atomic absorption 
spectrometry techniques, 6:6879 
Amorphous State 
Fabrication and testing of mis solar cells on a-Si:F:H. Final 
report, September 15, 1979-September 15, 1980, 6:7158 
(SERI/TR—8041-9-T1) 
Chemical Vapor Deposition 
Plasma enhanced chemical vapor deposition of polycrystalline 
silicon films, 6:7148 
Crystal Growth 
Continuous Czochralski growth. Silicon sheet growth 
development of the large area silicon sheet task of the low 
cost silicon solar array project. Eleventh quarterly progress 
report, July 1-September 30, 1980, 6:7145 
(DOE/JPL/954888—80/1 1) 
Crystal Structure 
Transmission electron microscopy and Rutherford 
backscattering studies of different damage structures in P* 
implanted Si, 6:7994 
Grain Boundaries 
Modification of Schottky barrier height by surface grain 
boundaries of polycrystalline silicon, 6:7993 
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Inclusions 
Amorphous thin films for solar cell applications. Technical 
progress report, 15 July 1980 to 10 October 1980, 6:7157 
(SERI/PR—9237-1-T1) 
Ion Implantation 
Transmission electron microscopy and Rutherford 
backscattering studies of different damage structures in P* 
implanted Si, 6:7994 


Alternative waste forms: a comparative study, 6:7037 
Metallurgical Effects 


Low alloy additions of iron, silicon, and aluminum to uranium: 


a literature survey, 6:7965 (Y—2213) 
Morphology 
Fabrication and testing of mis solar cells on a-Si:F:H. Final 
report, September 15, 1979-September 15, 1980, 6:7158 
(SERI/TR—8041-9-T1) 
Physical Radiation Effects 
Transmission electron microscopy and Rutherford 
backscattering studies of different damage structures in P* 
implanted Si, 6:7994 
Production 
Evaluation of selected chemical processes for production of 
low-cost silicon. Phase III. Twentieth quarterly progress 
report, July 1-September 30, 1980, 6:7144 
(DOE/JPL/954339—80/20) 
Sputtering 
Amorphous thin films for solar cell applications. Technical 
progress report, 15 July 1980 to 10 October 1980, 6:7157 
(SERI/PR—9237-1-T1) 
Stresses 
Amorphous thin films for solar cell applications. Technical 
progress report, 15 July 1980 to 10 October 1980, 6:7157 
(SERI/PR—9237-1-T1) 
Surface Potential 
Modification of Schottky barrier height by surface grain 
boundaries of polycrystalline silicon, 6:7993 
Transmission Electron Microscopy 
Transmission electron microscopy and Rutherford 
backscattering studies of different damage structures in P* 
implanted Si, 6:7994 
X-Ray Fluorescence Analysis 
Rapid estimation of % ash in coal from % silicon obtained via 
FNAA, XRF, and slurry-injection atomic absorption 
spectrometry techniques, 6:6879 
SILICON 28 
Energy Levels 
Elastic and inelastic scattering measurements for the 
%4Mg-+ *°*Pb and **Si+ °*Pb systems, 6:8440 
SILICON 28 REACTIONS 
Elastic Scattering 
Elastic and inelastic scattering measurements for the 
%*Mg+*Pb and 7*Si+ 7°*Pb systems, 6:8440 
Inelastic Scattering 
Elastic and inelastic scattering measurements for the 
%Mg-+°Pb and **Si+ 7°*Pb systems, 6:8440 
SILICON 28 TARGET 
Proton Reactions 
P vector-Si elastic scattering in the region of giant multipole 
resonances (17 to 29 MeV), 6:8422 
SILICON ARSENIDES 
Sputtering 
CdSiAs, thin films for solar cell applications. Final report, 
April 9, 1979-April 8, 1980, 6:7142 (DOE/ET/23007—4) 
Vapor Plating 
CdSiAs thin films for solar cell applications. Final report, 
April 9, 1979-April 8, 1980, 6:7142 (DOE/ET/23007—4) 
SILICON OXIDES 
Chemical Bonds 
Au and AI interface reactions with SiOz, 6:8019 
Chemical Reactions 
Au and Al interface reactions with SiOz, 6:8019 
Fracture Properties 
Sliding mechanisms for grain boundaries containing pre- 
existing cavities in Al2O3-SiO2 ceramics, 6:7980 (LBL— 
11486) 


X-Ray Spectroscopy 
Au and Al interface reactions with SiO2, 6:8019 
SILICON SOLAR CELLS 
Amorphous 


State 
Photovoltaics v: amorphous silicon cells, 6:7167 
Comparative Evaluations 
Comparison of solar cell performance to calculations using 
different energy band-gap narrowing models, 6:7160 


Semiconductor device having a number of series-arranged 
photosensitive cells (Patent), 6:7164 


Comparison of solar cell performance to calculations 
different energy band-gap narrowing models, 6:7160 


Silicon dendritic web material process devel t. Second 

quarterly report, 6:7147 (DOE/JPL/955624—80/2) 
Fabrication 

Amorphous thin films for solar cell applications. Technical 
progress report, 15 July 1980 to 10 October 1980, 6:7157 
(SERI/PR—9237-1-T1) 

Fabrication and testing of mis solar cells on a-Si:F:H. Final 
report, September 15, 1979-September 15, 1980, 6:7158 
(SERI/TR—8041-9-T1) 

Silicon dendritic web material process devel it. Second 
quarterly report, 6:7147 (DOE/JPL/955624—80/2) 

Silicon solar cell process development, fabrication and analysis. 
Phase II. Annual report, 1 July 1979-30 June 1980, 6:7146 
(DOE/JPL/955089—80/4) 

Grain Boundaries 

Fundamental studies of grain boundary passivation in 
polycrystalline silicon with application to improved 
photovoltaic devices. Research report covering work 
completed from January-July 1980, 6:7155 (SAND—80-2461) 

Impurities 

Silicon materials task of the Low-Cost Solar Array Project 
(Phase IV). Effects of impurities and processing on silicon 
solar cells. Twentieth quarterly report, July-September 1980, 
6:7143 (DOE/JPL/954331—80/12) 

Mathematical Models 

Trap spectroscopy of a-Si:H diodes using transient current 

techniques, 6:7166 
Performance 

Fabrication and testing of mis solar cells on a-Si:F:H. Final 
report, September 15, 1979-September 15, 1980, 6:7158 
(SERI/TR—8041-9-T1) 

Silicon solar cell process development, fabrication and analysis. 
Phase II. Annual report, 1 July 1979-30 June 1980, 6:7146 
(DOE/JPL/955089—80/4) 

Spectral Response 

Silicon materials task of the Low-Cost Solar Array Project 
(Phase IV). Effects of impurities and processing on silicon 
solar cells. Twentieth quarterly report, July-September 1980, 
6:7143 (DOE/JPL/954331—80/12) 

Traps 

Trap spectroscopy of a-Si:H diodes using transient current 

techniques, 6:7166 
SILVER 
Leaching 

Resistance of high-level waste materials to dissolution in 

aqueous media, 6:7029 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—-8004-MS) 

SILVER 109 TARGET 
Argon 40 Reactions 
Precompound decay in heavy-ion reactions, 6:8430 
SILVER ALLOYS 


Adsorption 
Do metal alloys work as substrates for surface-enhanced 
Raman spectroscopy?, 6:7968 
SIMULATORS 


Simulators for research development and training in energy- 
related systems, 6:7730 





SIMULATORS 
Uses 


Uses 
Simulators for research development and training in energy- 
related systems, 6:7730 
SISTER CHROMATID EXCHANGES 
Bioassay 


Sister chromatid exchange assay for detecting genetic damage 
to marine fish exposed to mutagens and carcinogens, 6:8299 
Radioinduction 
Delayed SCE frequency in rat bone-marrow cells after radon 
inhalation, 6:8224 (CONF-791002—) 
SKELETON 
Radionuclide Kinetics 
Development of more efficacious Tc-99m organ imaging 
agents for use in nuclear medicine by analytical 
characterization of radiopharmaceutical mixtures. Progress 
report, May 1, 1980-April 30, 1981 (/sup 
99m/Tc(NaBH,)HEDP), 6:8041 (DOE/EV/10380—1) 


Development of more efficacious Tc-99m organ imaging 
agents for use in nuclear medicine by analytical 
characterization of radiopharmaceutical mixtures. Progress 
report, May 1, 1980-April 30, 1981 (/sup 
99m/Tc(NaBH,)HEDP), 6:8041 (DOE/EV/10380—1) 

SLAGS 
Corrosive Effects 

Electrode materials for coal-fired MHD generators. Final 
report, October 1980 , 6:7855 (EPRI-AP—1562) 

Matrials technology for coal-conversion processes. Progress 
report, April-June 1980, 6:7978 (ANL—80-93) 

Electric Conductivity 

Electrode materials for coal-fired MHD generators. Final 
report, October 1980 , 6:7855 (EPRI-AP—1562) 

Materials research for the clean utilization of coal. Quarterly 
progress report, October-December 1979 (1400°C to 
1600°C), 6:7856 (FE—6010-22) 

Viscosity 
Materials research for the clean utilization of coal. Quarterly 
progress report, July-September 1979, 6:7963 (FE—6010-21) 
SLAT TYPE COLLECTORS 
Performance Testing 
Data analysis program for collector testing, 6:7555 
SLUDGES 
See SLURRIES 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 
Flow Rate 
Coal feedrate meter for slurry or pneumatic conveyor coal 
utilization plant feedline service, 6:6836 (ANL—80-62) 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SNG PROCESSES 
See also HYGAS PROCESS 
Catalytic coal gasification for SNG manufacture, 6:6858 
SODIUM 
Absorption Spectroscopy 

Simple, low-cost method for the dissolution of metal and 
mineral samples in plastic pressure vessels, 6:3000 (BM-RI— 
8480) 

Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 

Ton-Atom Collisions 

Laser-enhanced Lyman-a production in collisions between 

hydrogen ions and sodium atoms, 6:8379 


Alternative waste forms: a comparative study, 6:7037 
Tribology 
Some aspects of the tribological behavior of materials in 
sodium, 6:7741 (ND-R—517(R)) 
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SODIUM CHLORIDES 
Radiation Effects 
Recent studies on radiation damage formation in synthetic 
NaCl and natural rock salt for radioactive waste disposal 
applications, 6:7047 
SODIUM FLUORIDES 
Heavy Ion Reactions 
Negative pion production by 800 MeV/A C, Ne, and Ar 
beams, 6:8442 
SODIUM PHOSPHATES 
Latent Heat Storage 
Development of a storage system based on encapsulated P.C.- 
materials (Naz HPO,.12H2O), 6:7599 
SODIUM SULFATES 
Cold Storage 
Experimental study of coolness storage using sodium sulfate 
decahydrate, 6:7598 
Latent Heat Storage 
Experimental study of coolness storage using sodium sulfate 
decahydrate, 6:7598 
SODIUM-SULFUR BATTERIES 
Electrodes 
Sulfur electrode container construction and method of 
manufacture (Patent), 6:7792 
SOILS 
Chemicai Properties 
Soil studies: physical and chemical analysis, native and retort 
soils, 6:8121 (DOE/LC/10787—60) 


Soil studies. Soil inventory studies: mapping and description, 
6:8129 (DOE/LC/10787—59) 
Decontamination 
Soil decontamination criteria report, November 1980, 6:7064 
(RFP—3162) 
Heat Transfer 
Investigations on using the earth as a natural heat source for 
heat pumps. Final report, 6:7886 
Physical Properties 
Soil studies: physical and chemical analysis, native and retort 
soils, 6:8121 (DOE/LC/10787—60) 
Radiation Monitoring 
Natural background radiation and ‘*’Cs inventories in southern 
Nevada. Preliminary report on fallout, December 1980, 
6:8125 (DOE/EML—386) 
Sensible Heat Storage 
(soil therm’ system for interseasonal earth storage of solar heat 
for individual housing, 6:7594 
Basic aspects of the seasonal storage of solar heat in the 
ground, 6:7590 
Earth coils and geo-thermal wells used as solar energy storage 
devices, 6:7602 
SOJA BEAN OIL 
See SOYBEAN OIL 
SOLAR ABSORBERS 
Performance 
Experimental investigation into the effect of plate thermal 
capacity, 6:7522 
SOLAR ACCESS 
Boston solar retrofits: studies of solar access and economics, 
6:7397 (DOE/CS/10047—T5) 
SOLAR AIR CONDITIONERS 
Solar City - Mount Cotton, 6:7423 
Absorption Refrigeration Cycle 
Direct solar-heated R22-DMF absorption refrigerator, 6:7456 
Experimental investigation on control modes for an absorption 
chiller of low capacity, 6:7450 
Solar absorption cycle cooling installations, 6:7453 
Solar operated water-LiBr absorption refrigeration machine 
used also as heat pump: technical and economic analysis, 
6:7463 
Solar powered environment control criteria and realization, 
6:7451 
Some design aspects of air cooled solar powered LiBr-H2O 
absorption cycle air conditioning systems, 6:7452 
Cold Storage 
Experimental study of coolness storage using sodium sulfate 
decahydrate, 6:7598 
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Computerized Simulation 
Simulation of the FSEC solar cooling system, 6:7480 
Control Systems 
Experimental investigation on control modes for an absorption 
chiller of low capacity, 6:7450 


Report on five years of operating experience with four pioneer 
school heating experiments, 6:7484 


Design and operation of a liquid-desiccant type solar air 
conditioning system, 6:7445 

Open-cycle solar air conditioner, 6:7441 

Solar operated crossflow desiccant cooling system, 6:7443 


Design and operation of a liquid-desiccant type solar air 
conditioning system, 6:7445 
Some design aspects of air cooled solar powered LiBr-H2O 
absorption cycle air conditioning systems, 6:7452 
P 
Direct solar-heated R22-DMF absorption refrigerator, 6:7456 
Open-cycle solar air conditioner, 6:7441 
Operation results of the Yazaki experimental solar house one 
and the Ishibashi solar house, 6:7487 
Simulation of the FSEC solar cooling system, 6:7480 
Solar heating and cooling performance in CSU Solar House 
III, 6:7486 
Solar powered environment control criteria and realization, 
6:7451 
SOLAR AIR HEATERS 
Solar hot air balloons, 6:7279 (CONF-790118—) 
Air Flow 
Mass flow considerations for solar air heating systems, 6:7473 


Design and performance of a roof integrated solar air heater, 
6:7520 
New air-heating collector design and performance, 6:7518 
Recent design and performance data for the hybrid Clearview 
Solar Collector system, 6:7291 (CONF-790118—) 
Solar heating with air transfer (Patent), 6:7510 
Flow Models 
Optimization of flow passage geometry for air-heating solar 
collectors, 6:7527 
Heat Losses 
Derivation of efficiency and loss factors for solar air heaters, 
6:7517 
Experimental evaluation of zero radiation heat loss testing of 
rear duct air-heating solar collectors, 6:7544 
Mathematical Models 
Multi-use solar collector for farms: jack-of-all-trades or master 
of one, 6:7369 (CONF-7908116—(Vol.1)) 
Natural Convection 
Measurement of natural convection in air-cooled solar 
collectors, 6:7497 (CONF-790118—) 
Natural convection systems with storage, 6:7241 (CONF- 
790118—) 
Optimization 
Optimization of flow passage geometry for air-heating solar 
collectors, 6:7527 
Packed Bed 
Analysis of matrix air heaters, 6:7526 
Performance 
New air-heating collector design and performance, 6:7518 
Performance of parallel flow packed bed air heaters, 6:7519 
Recent design and performance data for the hybrid Clearview 
Solar Collector system, 6:7291 (CONF-790118—) 
Performance Testing 
Experimental evaluation of zero radiation heat loss testing of 
rear duct air-heating solar collectors, 6:7544 
Thermal Efficiency 
Analysis of matrix air heaters, 6:7526 
Derivation of efficiency and loss factors for solar air heaters, 
6:7517 
SOLAR ARCHITECTURE 
Natural energy design by intuitive wisdom, 6:7276 (CONF- 
790118—) 
Education 
Passive solar seminars for California builders, 6:7262 (CONF- 
790118—) 


SOLAR CELL ARRAYS 


See also COMBINED COLLECTORS 
PHOTOVOLTAIC POWER SUPPLIES 


Design 
Solar cell (Patent), 6:7163 
Field Tests 
Photovoltaic module soiling studies, May 1978-October 1980, 
6:7193 (DOE/JPL—1012-49) 
Surface Contamination 
Photovoltaic module soiling studies, May 1978-October 1980, 
6:7193 (DOE/JPL—1012-49) 
SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 


See also CADMIUM SULFIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
INDIUM PHOSPHIDE SOLAR CELLS 
ORGANIC SOLAR CELLS 
SILICON SOLAR CELLS 


High-intensity, solid-state-solar cell device (Patent), 6:7162 
Semiconductor solar cell (Patent), 6:7165 
Solar cell (Patent), 6:7163 
Manufacturers 
Photovoltaics industry profile, 6:7194 (DOE/RL/01830—T3) 
Assessment 


Technology 
Photovoltaics industry profile, 6:7194 (DOE/RL/01830—T3) 
SOLAR COLLECTORS 
See also COMBINED COLLECTORS 

CONCENTRATING COLLECTORS 
EVACUATED COLLECTORS 
EVACUATED TUBE COLLECTORS 
FIXED MIRROR COLLECTORS 
FLAT PLATE COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
SLAT TYPE COLLECTORS 
SOLAR AIR HEATERS 
SOLAR PONDS 
TOWER FOCUS COLLECTORS 
V TROUGH COLLECTORS 


Comparative Evaluations 
Solar collectors for low and intermediate temperature 
applications, 6:7512 


Integration of solar collectors in large prefabricated roof/wall 
sections, 6:7539 
Method and apparatus for utilizing solar heat (Patent), 6:7508 
Modular solar energy collector systems (Patent), 6:7509 
Vented solar panel (Patent), 6:7507 
Economic Analysis 
Implementation plan for the demonstration of a 50,000 ft? solar 
hot water system for the textile industry. Final report, 6:7398 
(DOE/CS/31744—2) 
Evaporative Cooling 
Two stage evaporative cooling using a rockbed associated with 
the active Clearview Solar Collector (R), 6:7449 
Flow Rate 
Method for balancing flow rates in rows of parallel collectors, 
6:7550 
Forced Convection 
Forced convection in solar collectors, 6:7525 
Freeze Protection 
Analysis of alternative freeze protection methods for the 
Shenandoah Recreation Center, 6:7552 
Glazing Materials 
Heat transfer through collector glass covers, 6:7529 
Heat Losses 
Equations for representing the U(L)-dependence, 6:7541 
ig 
Industrial solar energy activity in Monaco, 6:7516 
Materials 
Thermal performance of compounds used to improve heat 
transfer in solar collectors (Bonding cements), 6:7528 


Three dimensional ray tracing through concentric tubular 
elements using vector methods, 6:7530 
Performance 
Solar collectors for low and intermediate temperature 
applications, 6:7512 
Performance Testing 
Belgian solar heating R and D program, 6:7424 





Equations for representing the U(L)-dependence, 6:7541 
Feasibility of a collector ranking index, 6:7498 (CONF- 
7908 116—(Vol.1)) 
Results of long term natural ing effects on solar 
collectors under stagnation conditions, 6:7549 
Testing the performance of solar collectors under standard 
conditions, 6:7540 
Research Programs 
Basic and Applied Research program. Progress report, 1 
January 1979-30 September 1979, 6:7156 (SERI/PR—623- 
425) 
Solar Absorbers 
Experimental investigation into the effect of plate thermal 
capacity, 6:7522 
Spectrally Selective Surfaces 
Microstructural and mechanical property evaluation of black 
chrome and zinc oxide coated solar collectors. Annual 
report No. II, June 1979-March 1980, 6:7500 
(DOE/AL/04266—T1) 
Technology t 
Implementation plan for the demonstration of a 50,000 ft? solar 
hot water system for the textile industry. Final report, 6:7398 
(DOE/CS/31744—2) 
Test Facilities 
CSIRO collector test facilities, 6:7545 
Design of an inexpensive solar simulator, 6:7551 
Testing 
European solar collector testing activities and test methods, 
6:7514 
Weathering 
Results of long term natural weathering effects on solar 
collectors under stagnation conditions, 6:7549 
SOLAR CONCENTRATORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
FRESNEL LENS 


MIRRORS 
SOLAR REFLECTORS 


Design 
Stationary prism concentrator for solar cells, 6:7575 
Fresnel Lens 
Hybrid silicone-glass Fresnel lens as concentrator for 
photovoltaic applications, 6:7570 
Unique new Fresnel lens solar concentrator, 6:7569 
Optical Properties 
Optical and thermal properties of truncated compound circular 
arc concentrators, 6:7576 
Optics 
Geometrical vector flux and some new nonimaging 
concentrators, 6:7573 


Stationary prism concentrator for solar cells, 6:7575 
Thermal Analysis 
Optical and thermal properties of truncated compound circular 
arc concentrators, 6:7576 
SOLAR CONTROL FILMS 
Coloration 
Thin film electrochromic materials for energy efficient 
windows, 6:7879 (LBL—10862) 
SOLAR COOLING SYSTEMS 
See also SOLAR AIR CONDITIONERS 
Adsorbents 
Solar cooling through cycles using microporous solid 
adsorbents, 6:7444 
Use of a zeolithe 13X-H2O intermittent cycle for the 
application to solar climatization of buildings, 6:7455 
Chemical Heat Pumps 
Chemical heat pumps using a slurry of metal salt ammoniates 
in an inert solvent, 6:7428 
Computerized Simulation 


Survey of existing solar system simulation methods, 6:7476 
umidification 


Experimental study on the main components of an open solar 
cooling absorption device, 6:7442 
Demonstration Programs 
Status of the United States’ solar heating and cooling program, 
6:7135 
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Desiccants 
Basic and Applied Research program. Progress report, 1 
January 1979-30 September 1979, 6:7156 (SERI/PR—623- 
425) 


Solar heating, cooling, and domestic hot water system installed 
at Kaw Valley State Bank and Trust Company, Topeka, 
Kansas. Final report, 6:7400 (DOE/NASA/CR—161595) 

Solar heating and cooling system installed at Columbus, Ohio. 
Final report, 6:7399 (DOE/NASA/CR—161589) 

Solar heating, cooling and domestic hot water system installed 
at Columbia Gas System Service Corp., Columbus, Ohio. 
Final report, 6:7401 (DOE/NASA/CR—161603) 

Solar heating and cooling in the Los Alamos National Security 
and Resources Study Center, 6:7405 (LA—8622-MS) 

User perspectives of selected solar energy system design tools, 
6:7481 


Efficiency 
Solar heating and cooling system efficiency as a function of 
design and installation, 6:7414 
Evaporative Cooling 
Two stage evaporative cooling using a rockbed associated with 
the active Clearview Solar Collector (R), 6:7449 
Heat Pumps 
Development of the sulfuric acid-water chemical heat 
pump/chemical energy storage system for solar heating and 
cooling, 6:7421 


Honeywell general offices concentrating collector system- 
installation and operation, 6:7483 
Mathematical Models 
Solar cooling through cycles using microporous solid 
adsorbents, 6:7444 
Status and methodology for validating solar heating and 
cooling system models, 6:7477 
Open-Cycle Cooling Systems 
Experimental study on the main components of an open solar 
cooling absorption device, 6:7442 
Performance 
Solar heating, cooling and domestic hot water system installed 
at Columbia Gas System Service Corp., Columbus, Ohio. 
Final report, 6:7401 (DOE/NASA/CR—161603) 
Solar heating and cooling in the Los Alamos National Security 
and Resources Study Center, 6:7405 (LA—8622-MS) 
Test results of the solar powered Rankine cycle refrigerator 
installed in the experimental house, 6:7447 
Use of a zeolithe 13X-H2O intermittent cycle for the 
application to solar climatization of buildings, 6:7455 
Performance Testing 
CSU Solar Housee III solar heating and cooling system 
performance. Annual : technical summary, 1 October 
1978-30 September 1979, 6:7501 (DOE/CS/30122—T1) 
Rankine Cycle 
Test results of the solar powered Rankine cycle refrigerator 
installed in the experimental house, 6:7447 
Research Programs 
National solar heating and cooling programme in the 
Netherlands, 6:7432 
National solar heating and cooling programme - New Zealand, 
6:7433 
Status of the United States’ solar heating and cooling program, 
6:7135 
Systems Analysis 
Regionalized design guidelines for SHAC systems, 6:7249 
(CONF-7901 18—) 
Vapor Compression Refrigeration Cycle 
Solar cooling via vapor compression cycles, 6:7458 
SOLAR DRYERS 
Computerized Simulation 
Computer simulation for optimization of solar energy storage 
and utilization for crop drying in Ohio, 6:7582 


Design 
Design development and performance of multi-rack natural 
convection dryer, 6:7420 
Development and evaluation of a multiple use solar energy 
system for agriculture, 6:7417 
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Solar assisted low temperature grain drying in east central 
Ontario, 6:7363 (CONF-7908116—(Vol.1)) 
Economics 
Solar assisted low temperature grain drying in east central 
Ontario, 6:7363 (CONF-7908116—(Vol.1)) 
Heat Storage 
Computer simulation for optimization of solar energy storage 
and utilization for crop drying in Ohio, 6:7582 
Mathematical Models 
Multi-use solar collector for farms: jack-of-all-trades or master 
of one, 6:7369 (CONF-7908116—(Vol.1)) 
Performance 
Better lumber process with a non-greenhouse type solar 
kiln, 6:7382 (CONF-7908116—(V oi.2)) 
SOLAR ENERGY 
Commercialization 
Directory of key foreign personnel, solar commercialization, 
6:7110 (DOE/TIC—11302) 
Directories 
Directory of key foreign personnel, solar commercialization, 
6:7110 (DOE/TIC—11302) 
Economic Impact 
Solar shadow: a discussion of issues eclipsed, 6:7124 (CONF- 
790118—) 
Environmental Impacts 
Final Environmental Impact Report for the California Energy 
Commission Solar Program and Wind Program, 6:8189 
Evaluation 
Energy in the 21st century and the present implications, 6:7820 
Financial Incentives 
Making solar laws work: a study of state solar energy 
incentives, 6:7134 (SERI/TR—722-583) 
Solar workshops financial incentives, 6:7109 
(DOE/CS/30293—T1) 
State solar energy incentives primer: a guide to selection and 
design, 6:7133 (SERI/SP—434-470) 
Information Centers 
Solar and wind energy research program (SWERP) 
information centre, 6:7105 (CONF-7908116—(Vol.1)) 
Information Systems 
Canada Institute for Scientific and Technical Information: 
services in renewable energy, 6:7108 (CONF-7908116— 
(Vol.2)) 
TECHNOTEC'S technology transfer information system: a 
melting pot, 6:7107 (CONF-7908116—(Vol.2)) 
Legal Incentives 
Making solar laws work: a study of state solar energy 
incentives, 6:7134 (SERI/TR—722-583) 
State solar energy incentives primer: a guide to selection and 
design, 6:7133 (SERI/SP—434-470) 
Meetings 
Solar energy: bringing it down to earth. Volume 2. Papers 79- 
75 through 79-119, 6:7106 (CONF-7908 116—(Vol.2)) 
Solar energy: bringing it down to earth. Volume 1. Papers 79-2 
through 79-74, 6:7104 (CONF-7908116—(Vol.1)) 
Solar workshops financial incentives, 6:7109 
(DOE/CS/30293—T1) 
SUN II, 6:7111 
Personnel 
Directory of key foreign personnel, solar commercialization, 
6:7110 (DOE/TIC—11302) 
Research Programs 
Canada’s federal solar energy program, 6:7425 
Jamaica's solar energy programme, 6:7185 
Making solar laws work: a study of state solar energy 
incentives, 6:7134 (SERI/TR—722-583) 
Technology Transfer 
Development of a regional design manual for the Tennessee 
Valley, 6:7336 (CONF-790118—) 
Thermal Energy Storage Equipment 
Heat transfer system (Patent), 6:7581 
Training 
Overview of solar construction workshops, 6:7125 (CONF- 
790118—) 


SOLAR ENERGY CONVERSION 
Electrochemical Cells 
Solar conversion by concentration cells with hydrides (Based 
on hydrogen pressure differential across protonic 
conductor), 6:7187 
Materials 
Basic and Applied Research program. Progress report, 1 
January 1979-30 September 1979, 6:7156 (SERI/PR—623- 
425) 


Photochemical solar energy conversion in surfactant vesicles. 
annual proress report, 6:7140 (DOE/ER/10601—1) 
Research Programs 
Basic and Applied Research program. Progress report, 1 
January 1979-30 September 1979, 6:7156 (SERI/PR—623- 
425) 
Thermoelectric Generators 
Basic and Applied Research program. Progress report, 1 
January 1979-30 September 1979, 6: 7156 ( (SERI/PR_623- 


See also DIFFUSE SOLAR RADIATION 
INSOLATION 


Calculation Methods 
Estimation of solar radiation on various tilted surfaces and 
azimuths, 6:7117 (CONF-7908116—(Vol.2)) 
SOLAR HEATING SYSTEMS 


See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 


Fan-assisted vertical wall hybrid solar collector system, 6:7438 
Solar City - Mount Cotton, 6:7423 
Absorption Refrigeration Cycle 

Solar operated water-LiBr absorption refrigeration machine 
used also as heat pump: technical and economic analysis, 
6:7463 

Air Flow 
Mass flow considerations for solar air heating systems, 6:7473 
Annual Energy Storage 

(soil therm’ system for interseasonal earth storage of solar heat 
for individual housing, 6:7594 

Design of annual storage solar space heating systems, 6:7416 

Earth coils and geo-thermal wells used as solar energy storage 
devices, 6:7602 

Effect of system size on the practicality of aquifer storage, 
6:7595 

Chemical Heat Pumps 

Chemical heat pumps using a slurry of metal salt ammoniates 

in an inert solvent, 6:7428 
Computerized Simulation 

Mass flow considerations for solar air heating systems, 6:7473 

Simulation and control of a 2 source solar heat pump system 
with storage, 6:7364 (CONF-7908116—(Vol.1)) 

Simulation of CSU Solar House II, 6:7474 

Survey of existing solar system simulation methods, 6:7476 

Control Systems 
Solar controls study, 6:7379 (CONF-7908 116—(Vol.2)) 
Data Acquisition Systems 

Solar heating monitoring using low cost microcomputers, 
6:7373 (CONF-7908116—(Vol.1)) 

User's guide to monthly performance reports for sites in the 
National Solar Data Network, 6:7408 (SOLAR/0004— 
80/18) 

Demonstration Programs 

Alberta home heating research facility, 6:7387 (CONF- 
7908 116—(Vol.2)) 

Report on five years of operating experience with four pioneer 
school heating experiments, 6:7484 

Solar energy projects for heating of buildings in Germany, 
6:7427 

Status of the United States’ solar heating and cooling program, 
6:7135 


Design and performance of a roof integrated solar air heater, 
6:7520 

Design of annual storage solar space heating systems, 6:7416 

Development and evaluation of a multiple use solar energy 
system for agriculture, 6:7417 





SOLAR HEATING SYSTEMS 
Design 


Evaluation of a solar hot-air heating system adapted to a pre- 
manufactured home and new collector concepts, 6:7391 
(CONF-7908 1 16—(Vol.2)) 

Information files on 30 solar houses distributed across Canada, 
6:7390 (CONF-7908116—(Vol.2)) 

Low cost solar heating system: how to build it, 6:7381 (CONF- 
7908116—(Vol.2)) 

Method and apparatus for solar heating and shading (Patent), 
6:7411 

Solar air heating design for a rowhouse development, 6:7351 
(CONF-7908 1 16—(Vol.1)) 

Solar Aquafarms, Inc. greenhouse laboratory, 6:7331 (CONF- 
790118—) 

Solar heating with air transfer (Patent), 6:7510 

Solar heating at the P.E.I. Ark, 6:7388 (CONF-7908116— 
(Vol.2)) 

Solar heating, cooling, and domestic hot water system installed 
at Kaw Valley State Bank and Trust Company, Topeka, 
Kansas. Final report, 6:7400 (DOE/NASA/CR—161595) 

Solar heating and cooling system installed at Columbus, Ohio. 
Final report, 6:7399 (DOE/NASA/CR—161589) 

Solar heating, cooling and domestic hot water system installed 
at Columbia Gas System Service Corp., Columbus, Ohio. 
Final report, 6:7401 (DOE/NASA/CR—161603) 

Solar heating and cooling in the Los Alamos National Security 
and Resources Study Center, 6:7405 (LA—8622-MS) 

User perspectives of selected solar energy system design tools, 
6:7481 

Drain-Down Systems 

Closed drain-down system in a medium size solar heating 

system, 6:7439 
Economic Analysis 

Boston solar retrofits: studies of solar access and economics, 
6:7397 (DOE/CS/10047—TS) 

Simulation and control of a 2 source solar heat pump system 
with storage, 6:7364 (CONF-7908116—(Vol.1)) 

Economics 

Application of solar energy systems to multi-storey 
commercial/institutional buildings, 6:7352 (CONF-7908116— 
(Vol.1)) 

Black Creek Pioneer Village: energy study, 6:7871 (CONF- 
7908116—(Vol.1)) 

Comparison of combined solar heat pump systems to 
conventional alternatives, 6:7462 

Economics of solar-assisted heat pump heating systems for 
residential use, 6:7461 

Free heat: do we really need solar heat, 6:7873 (CONF- 
7908116—(Vol.1)) 

Solar heating systems in Scandinavian climate - reality or 
daydreams, 6:7475 

Solar operated water-LiBr absorption refrigeration machine 
used also as heat pump: technical and economic analysis, 
6:7463 

Efficiency 

Solar heating and cooling system efficiency as a function of 

design and installation, 6:7414 
Heat Pumps 

Development of the sulfuric acid-water chemical heat 
pump/chemical energy storage system for solar heating and 
cooling, 6:7421 

Houses 

Solar energy projects for heating of buildings in Germany, 

6:7427 
Hybrid Systems 

Hybrid solar heated residence with integrated solar greenhouse 
in central Maine, 6:7314 (CONF-790118—) 

Recent design and performance data for the hybrid Clearview 
Solar Collector system, 6:7291 (CONF-790118—) 

Saskatchewan Conservation House: a year of performance 
data, 6:7359 (CONF-7908116—(Vol.1)) 

Installation 

Honeywell general offices concentrating collector system- 

installation and operation, 6:7483 
Leaks 
Effects of air leaks on solar air heating systems, 6:7437 
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Mathematical Models 


Solar heating simulation: accuracy and precision of a model 
using daily data, 6:7478 

Status and methodology for validating solar heating and 
cooling system models, 6:7477 


M 


First year performance monitoring of an urban row house 
retrofitted to solar heating, 6:7490 

Monitoring system for a solar heated school, 6:7377 (CONF- 
7908116—(Vol.1)) 

Off-Peak Energy Storage 

Off-peak electric heating controls in the Meadowvale solar 
experiment, 6:7362 (CONF-7908116—(Vol.1)) 


Solar energy optimization: cost-minimizing collector-storage 
combinations, 6:7493 


Performance 


Comparative evaluation of the thermal performance of solar 
energy systems, 6:7409 (SOLAR/0016—78/33) 

Development of an effective solar fraction, 6:7383 (CONF- 
7908 116—(Vol.2)) 

Development of an effective solar fraction, 6:7471 

EDF solar field-experiments: a synthesis of two years’ 
operation in France, 6:7485 

Evaluation of a solar hot-air heating system adapted to a pre- 
manufactured home and new collector concepts, 6:7391 
(CONF-7908116—(Vol.2)) 

Operation results of the Yazaki experimental solar house one 
and the Ishibashi solar house, 6:7487 

Results of the measuring- and evaluation program of four solar 
houses in Zoetermeer, The Netherlands, 6:7491 

Saskatchewan Conservation House: a year of performance 
data, 6:7359 (CONF-7908 1 16—(Vol.1)) 

Saskatchewan Conservation House: a year of performance 
data, 6:7482 

Solar-assisted heat pump performance and computer 
simulation, 6:7470 

Solar heating and cooling performance in CSU Solar House 
III, 6:7486 

Solar heating and hot water supply system of Fuji Electric 
solar house, 6:7489 

Solar heating, cooling and domestic hot water system installed 
at Columbia Gas System Service Corp., Columbus, Ohio. 
Final report, 6:7401 (DOE/NASA/CR—161603) 

Solar heating and cooling in the Los Alamos National Security 
and Resources Study Center, 6:7405 (LA—8622-MS) 


Performance Testing 


CSU Solar Housee III solar heating and cooling system 
performance. Annual report: technical summary, 1 October 
1978-30 September 1979, 6:7501 (DOE/CS/30122—T1) 


Power Demand 


Simulation of solar/electric heating systems to determine 
electrical demand characteristics, 6:7371 (CONF-7908116— 
(Vol.1)) 


Research 


Australian programme for solar heating and cooling, 6:7422 

Canada’s federal solar energy program, 6:7425 

French programs of research and experimentation aiming at 
the development of solar energy in buildings, 6:7429 

National solar heating and cooling programme in the 
Netherlands, 6:7432 

National solar heating and cooling programme - New Zealand, 
6:7433 

Solar energy R and D projects in Denmark, 6:7426 

Solar energy projects for heating of buildings in Germany, 
6:7427 

Solar energy research in Sweden, 6:7435 

Solar heating and cooling program in Italy, 6:7430 

Solar heating ‘85 - Sweden’s national solar heating program, 
6:7434 

Status of the United States’ solar heating and cooling program, 
6:7135 

United Kingdom solar heating programme, 6:7436 


Solar-Assisted Heat Pumps 


Comparative study of solar assisted heat pump systems for 
Canadian locations, 6:7464 
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Comparison of combined solar heat pump systems to 
conventional alternatives, 6:7462 
Low energy house in Sweden heated by a solar energy system 
with heat pump, 6:7467 
Performance and analysis of a series heat pump solar system, 
6:7469 
Reducing solar costs with the Solar-Assisted-Templifier, 6:7459 
Solar assisted heat pump experiment, 6:7495 
Solar assisted heat pump and storage system for domestic space 
and water heating using a conventional roof as a radiation 
absorber, 6:7466 
Solar-assisted heat pump performance and computer 
simulation, 6:7470 
Surveys 
Residential solar retrofit in Canada, 6:7393 (CONF-7908116— 
(Vol.2)) 
Systems Analysis 
Regionalized design guidelines for SHAC systems, 6:7249 
(CONF-790118—) 
Thermal Energy Storage Equipment 
Actual benefits of thermally stratified storage in a small and 
medium size solar system, 6:7584 
Comparative study of solar heating systems with phase-change 
storage and rock-bed storage, 6:7580 (CONF-7908116— 
(Vol.1)) 
Economically optimum TES size via marginal analysis, 6:7585 
Investigation of latent heat of fusion storage for solar heating 
systems, 6:7601 
Sizing and economics of phase change energy storage units in 
air-based solar heating systems, 6:7597 
Thermic Diode Solar Panels 
Solar diode heating system, 6:7499 (CONF-7908116—(Vol.1)) 
SOLAR NEUTRINOS 
Radiation Flux 
Solar neutrino experiments and a test for neutrino oscillations 
with radioactive sources, 6:8333 (BNL—28654) 
SOLAR PARTICLES 
See also SOLAR NEUTRINOS 
Biological Radiation Effects 
Ionizing radiation risks to satellite power systems (SPS) 
workers, 6:8237 (LBL—9866) 
SOLAR PONDS 
See also ROOF PONDS 
Heat Extraction 
Some basic considerations and possible improvements on the 
solar pond, 6:7496 (ANL-CT—80-23) 
Stratification 
Some basic considerations and possible improvements on the 
solar pond, 6:7496 (ANL-CT—80-23) 
SOLAR POWER PLANTS 
See also OCEAN THERMAL POWER PLANTS 
ORBITAL SOLAR POWER PLANTS 


PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 


Design 
Analysis of photovoltaic/thermal electric power plant systems, 
6:7196 (ATR—79(7694-07)-4) 
Economic Analysis 
Analysis of photovoltaic/thermal electric power plant systems, 
6:7196 (ATR—79(7694-07)-4) 
Hybrid Systems 
Analysis of photovoltaic/thermal electric power plant systems, 
6:7196 (ATR—79(7694-07)-4) 
SOLAR PROCESS HEAT 
Computerized Simulation 
Survey of existing solar system simulation methods, 6:7476 
Concentrating Collectors 
Midtemperature Solar Systems Test Facility Program for 
predicting thermal performance of line-focusing, 
concentrating solar collectors, 6:7504 (SAND—80-1964) 
Demonstration Programs 
Implementation plan for the demonstration of a 50,000 ft? solar 
hot water system for the textile industry. Final report, 6:7398 
(DOE/CS/31744—2) 
Economic Analysis 
Systems analysis of a solar industrial process steam generating 
plant, 6:7415 


Parabolic Trough Collectors 
Low cost, low technology 3.4x concentrating collector for 
industrial/agricultural applications, 6:7561 
Research Programs 
Australian programme for solar heating and cooling, 6:7422 
Solar-Assisted Heat Pumps 
Reducing solar costs with the Solar-Assisted-Templifier, 6:7459 
Systems Analysis 
Systems analysis of a solar industrial process steam generating 
plant, 6:7415 
SOLAR RECEIVERS 
See also CAVITY RECEIVERS 
Design 
Heat and mass transfer analysis of a chemical converter/heat 
exhanger for the SO2/SOs; distributed solar energy collection 
system, 6:7206 
SOLAR REFLECTORS 
See also PARABOLIC REFLECTORS 


Applications of the pivoted-reflector-insulator within an optical 
cover, 6:7312 (CONF-790118—) 
Evaluation 
Criteria for evaluation of reflective surfaces for parabolic dish 
concentrators, 6:7502 (DOE/JPL— 1060-39) 
ion 
Application of optical triangulation profilometry and optical 
phase ranging profilometry to the figure evaluation of solar 
mirrors, 6:7503 (PNL—3615) 
Interferometry 
Application of optical triangulation profilometry and optical 
phase ranging profilometry to the figure evaluation of solar 
mirrors, 6:7503 (PNL—3615) 


Diffuse reflectors in nonimaging optics, 6:7574 
Uses 
Applications of the pivoted-reflector-insulator within an optical 
cover, 6:7312 (CONF-790118—) 
SOLAR REFRIGERATORS 
Absorption Refrigeration Cycle 
Theoretical and experimental investigations of an intermittent 
solar refrigerator, 6:7457 
Performance 
Theoretical and experimental investigations of an intermittent 
solar refrigerator, 6:7457 
Thermodynamics 
Thermodynamic equivalence of thermally driven refrigeration 
systems, 6:7494 
SOLAR REGENERATORS 
Mathematical Models 
Theoretical and experimental investigations of a countercurrent 
solar regenerator, 6:7446 
Performance 
Theoretical and experimental investigations of a countercurrent 
solar regenerator, 6:7446 
SOLAR SIMULATORS 
CSIRO collector test facilities, 6:7545 
Design 
Design of an inexpensive solar simulator, 6:7551 
SOLAR SPACE HEATING 
District Heating 
Thermal performance of a solar utility, 6:7349 (CONF- 
7908 116—(Vol.1)) 
SOLAR STILLS 
Design 
Solar still (Patent), 6:7413 
SOLAR THERMAL POWER PLANTS 


See also DISTRIBUTED COLLECTOR POWER PLANTS 
TOWER FOCUS POWER PLANTS 


Chemical Heat Pumps 
Ammonia dissociation for solar thermochemical absorbers, 
6:7207 
Comparative Evaluations 
Assessment of solar options for large power applications, 
6:7197 (PNL-SA—8968) 
Cost 
Methodology for estimating future market values of solar 
thermal technologies, 6:7201 (SAND—80-8248) 





SOLAR THERMAL POWER PLANTS 
Feasibility Studies 


Feasibility Studies 
Feasibility study of a large scale solar power generation system 
suitable for the arid and semi-arid zones, 6:7205 
SOLAR THERMAL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR WATER HEATERS 
Solar City - Mount Cotton, 6:7423 
Simulation 
Survey of existing solar system simulation methods, 6:7476 
Control S 
Solar controls study, 6:7379 (CONF-7908116—(Vol.2)) 


Report on five years of operating experience with four pioneer 
school heating experiments, 6:7484 


Air type solar domestic hot water heater, 6:7375 (CONF- 
7908 116—(Vol.1)) 

Design, construction and initial operating experience with a 
passively solar heated townhouse, 6:7353 (CONF-7908116— 
(Vol.1)) 

Home-built solar greenhouse used as a domestic water pre- 
heater, 6:7330 (CONF-790118—) 

In situ fiberglass air type solar collector in a passively heated 
church, 6:7378 (CONF-7908116—(Vol.1)) 

Information files on 30 solar houses distributed across Canada, 
6:7390 (CONF-7908 1 16—(Vol.2)) 

Passive combinations for a native sun dwelling, 6:7326 (CONF- 
790118—) 

Project SAGE: solar assisted gas energy. Final report and 
executive summary, 6:7403 (DOE/TIC—11105) 

Solar domestic hot water heating system drainback dual tank 
heat exchange, 6:7370 (CONF-7908116—(Vol.1)) 

Solar energy preheating of domestic hot water, West Humber 
Collegiate Board of Education, Borough of Etobicoke, 
Toronto, Ontario, 6:7348 (CONF-7908116—(Vol.1)) 

Solar heated water for a summer cottage: a case history, 6:7380 
(CONF-7908 1 16—(Vol.2)) 

Solar heating at the P.E.I. Ark, 6:7388 (CONF-7908116— 
(Voi.2)) 

Solar heating, cooling, and domestic hot water system installed 
at Kaw Valley State Bank and Trust Company, Topeka, 
Kansas. Final report, 6:7400 (DOE/NASA/CR—161595) 

Solar heating, cooling and domestic hot water system installed 
at Columbia Gas System Service Corp., Columbus, Ohio. 
Final report, 6:7401 (DOE/NASA/CR—161603) 

Suncatcher Tour House, 6:7345 (CONF-790118—) 

User perspectives of selected solar energy system design tools, 
6:7481 

Drain-Down Systems 

Retrofit of a closed loop domestic water preheating system to 
a drain down system, 6:7358 (CONF-7908116—(Vol.1)) 

Solar domestic hot water heating system drainback dual tank 
heat exchange, 6:7370 (CONF-7908116—(Vol.1)) 

Economic Analysis 

Boston solar retrofits: studies of solar access and economics, 
6:7397 (DOE/CS/10047—TS5) 

Project SAGE: solar assisted gas energy. Final report and 
executive summary, 6:7403 (DOE/TIC—11105) 

Economics 

Application of solar energy systems to multi-storey 
commercial/institutional buildings, 6:7352 (CONF-7908116— 
(Vol.1)) 

Comparison of combined solar heat pump systems to 
conventional alternatives, 6:7462 

Solar heating systems in Scandinavian climate - reality or 
daydreams, 6:7475 

Solar water heating for Oakville-Trafalgar Memorial Hospital, 
6:7389 (CONF-7908 1 16—(Vol.2)) 

Heat Exchangers 

Solar energy preheating of domestic hot water, West Humber 
Collegiate Board of Education, Borough of Etobicoke, 
Toronto, Ontario, 6:7348 (CONF-7908116—(Vol.1)) 


Honeywell general offices concentrating collector system- 
installation and operation, 6:7483 

Installation guidelines for solar DHW systems in one- and two- 
family dwellings, 6:7404 (HUD-PDR—407(2)) 
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Research 

Project SAGE: solar assisted gas energy. Final report and 

executive summary, 6:7403 (DOE/TIC—11105) 
M 

First year performance monitoring of an urban row house 

retrofitted to solar heating, 6:7490 
Optimal Control 

Adaptive control for a multiple tank, multiple temperature 

solar energy storage system, 6:7472 
P 

Comparative evaluation of the thermal performance of solar 
energy systems, 6:7409 (SOLAR/0016—78/33) 

EDF solar field-experiments: a synthesis of two years’ 
operation in France, 6:7485 

Layout of solar hot water systems, using statistical meteo- and 
heat demand data, 6:7479 

Operation results of the Yazaki experimental solar house one 
and the Ishibashi solar house, 6:7487 

Prediction of long-term performance of closed-loop 
concentrating solar collector systems, 6:7440 

Retrofit of a closed loop domestic water preheating system to 
a drain down system, 6:7358 (CONF-7908116—(Vol.1)) 

Retrofitting a community outdoor swimming pool in Saskatoon 
for energy conservation and solar heating, 6:7356 (CONF- 
7908 116—(Vol.1)) 

Solar-assisted heat pump performance and computer 
simulation, 6:7470 

Solar heating and cooling performance in CSU Solar House 
III, 6:7486 

Solar-heated outdoor swimming pool in Wiehl/FRG: results of 
two years, 6:7488 

Solar heating and hot water supply system of Fuji Electric 
solar house, 6:7489 

Solar heating, cooling and domestic hot water system installed 
at Columbia Gas System Service Corp., Columbus, Ohio. 
Final report, 6:7401 (DOE/NASA/CR—161603) 

Thermal performance evaluation of the A-Frame Industries 
solar energy hot water system, 6:7410 (SOLAR/1010— 
78/36) 

Performance Testing 

Solar water heating: an analysis of test results, 6:7361 (CONF- 

7908 116—(Vol.1)) 
Research 

Australian programme for solar heating and cooling, 6:7422 

National solar heating and cooling programme in the 
Netherlands, 6:7432 

National solar heating and cooling programme - New Zealand, 
6:7433 

United Kingdom solar heating programme, 6:7436 

Retrofitting 

Retrofitting a community outdoor swimming pool in Saskatoon 
for energy conservation and solar heating, 6:7356 (CONF- 
7908 116—(Vol.1)) 

Sensible Heat Storage 

Pulsating collector flow to enhance temperature stratification 

in liquid thermal storage tanks, 6:7603 
Sensitivity Analysis 

Solar water heating: an analysis of test results, 6:7361 (CONF- 

7908 116—(Vol.1)) 
Solar-Assisted Heat Pumps 

Comparative study of solar assisted heat pump systems for 
Canadian locations, 6:7464 

Comparison of combined solar heat pump systems to 
conventional alternatives, 6:7462 

Solar assisted heat pump and storage system for domestic space 
and water heating using a conventional roof as a radiation 
absorber, 6:7466 

Surveys 

Residential solar retrofit in Canada, 6:7393 (CONF-7908116— 

(Vol.2)) 
Tax Credits 

Impact of Federal tax policy and electric utility rate schedules 
upon the solar building/electric utility interface. Executive 
summary, 6:7123 (DOE/CS/34029—T1) 

Temperature Gradients 

Stratification and heat transfer in solar storage tanks, 6:7386 

(CONF-7908 116—(Vol.2)) 
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Thermal Energy Storage Equipment 


Adaptive control for a multiple tank, multiple temperature 
solar energy storage system, 6:7472 
SOLAR WATER HEATING 
Financial Incentives 
Policy research on community incentives for residential solar: 
property-tax-exemption ordinances, 6:7492 
Opinion 


Policy research on community incentives for residential solar: 
property-tax-exemption ordinances, 6:7492 
Thermic Diode Solar Panels 
Solar diode heating system, 6:7499 (CONF-7908116—(Vol.1)) 
SOLAR-ASSISTED HEAT PUMPS 
Simulation 
Simulation and control of a 2 source solar heat pump system 
with storage, 6:7364 (CONF-7908116—(Vol.1)) 
Economic Analysis 
Simulation and control of a 2 source solar heat pump system 
with storage, 6:7364 (CONF-7908116—(Vol.1)) 


Comparative study of solar assisted heat pump systems for 
Canadian locations, 6:7464 
Compafison of combined solar heat pump systems to 
conventional alternatives, 6:7462 
Economics of solar-assisted heat pump heating systems for 
residential use, 6:7461 
Reducing solar costs with the Solar-Assisted-Templifier, 6:7459 
Mathematical Models 
Solar assisted heat pump experiment, 6:7495 
Optimal Control 
Optimal control of solar assisted heat pump systems, 6:7460 
Performance 
Comparative study of solar assisted heat pump systems for 
Canadian locations, 6:7464 
Comparison of combined solar heat pump systems to 
conventional alternatives, 6:7462 
Comparison on the performance of a solar assisted heat pump 
and an air source heat pump in a northern climate, 6:7468 
Experimental comparison between solar assisted compression 
and absorption heat pump, 6:7454 
Performance and analysis of a series heat pump solar system, 
6:7469 
Reducing solar costs with the Solar-Assisted-Templifier, 6:7459 
Solar assisted heat pump experiment, 6:7495 
Solar assisted heat pump and storage system for domestic space 
and water heating using a conventional roof as a radiation 
absorber, 6:7466 
Solar-assisted heat pump performance and computer 
simulation, 6:7470 
Performance Testing 
Some performance characteristics of the UNIMELB air source 
solar boosted heat pump system, 6:7465 
SOLID STATE LASERS 
Design 


Novette chain design and performance, 6:8065 (UCID—18882) 
Performance 
Novette chain design and performance, 6:8065 (UCID—18882) 
SOLVENT-REFINED COAL 
Combustion 
Operation and maintenance of DOE/PETC 700 H.P. 
Combustion Test Facility 100-20 H.P. firetube boiler test 
facility Contract No. De-AC02-78ET 13011. Quarterly 
activity report, Jun 30, 1980-Sep 29, 1980: third quarter, 
6:6912 (DOE/ET/13011—12) 


Ultrafiltration de-ashing process for solvent-refined coal, 6:6863 
Market 
Economic and market potential for SRC-II products, 6:6861 
Ultrafiltration 
Ultrafiltration de-ashing process for solvent-refined coal, 6:6863 
SOLVENT-REFINING COAL PLANTS 


See COAL PREPARATION PLANTS 
SRC PROCESS 


SOMATIC CELLS 
See also CONNECTIVE TISSUE CELLS 
Biological Radiation Effects 
Short-term assays for risk evaluation of alpha irradiation, 
6:8223 (CONF-791002—) 


SPECTRALLY SELECTIVE SURFACES 
Fabrication 


SOMATOTROPIC HORMONE 
See STH 
SORBENT RECOVERY SYSTEMS 
Solar Heating 
Process and plant for the recovery of water from humid air, 
6:7412 
SOUND 
See SOUND WAVES 
SOUND WAVES 
Production 
Sound production using large volume plasmas (Patent), 6:8461 
SOUTH CAROLINA 
Geologic Structures 
Structure contour map of basement beneath the Atlantic 
coastal plain, 6:7609 (DOE/ET/27001—8) 
Heat Flow 
Heat flow and heat generation in the Atlantic Coastal Plain, 
6:7616 (DOE/ET/27001—8) 
Heat flow and heat generation in the Piedmont, 6:7617 
(DOE/ET/27001—8) 


thology 
Lithology of the southern Atlantic Coastal Plain with 
reference to thermal conductivity and temperature 
prediction, 6:7615 (DOE/ET/27001—8) 
SOUTH DAKOTA 
Uranium 
Survey of lands held for uranium exploration, development, 
and production in fourteen western states in the six-month 
period ending June 30, 1980, 6:6984 (GJBX—8(81)) 
SOVIET UNION 
See USSR 
SOYBEAN OIL 
Hydrogenation 
Energy: recovery of residual heat in the extraction of oilseeds 
and in the hydrogenation of edible oils and fats, 6:7928 
SOYBEANS 
Drying 
Energy: recovery of residual heat in the extraction of oilseeds 
and in the hydrogenation of edible oils and fats, 6:7928 
Processing 
Energy: recovery of residual heat in the extraction of oilseeds 
and in the hydrogenation of edible oils and fats, 6:7928 
SPACE HEATING 
Feasibility Studies 
Wind energy for heating farm structures, 6:7656 (CONF- 
7905 109—) 
Hot Water 
Mathematical model for optimal use of energy from a hot- 
water-distribution grid, 6:7939 
Mathematical Models 
Mathematical model for optimal use of energy from a hot- 
water-distribution grid, 6:7939 


Li 


Mathematical model for optimal use of energy from a hot- 
water-distribution grid, 6:7939 
SPACE HVAC SYSTEMS 
Control 
Human comfort and auxiliary control considerations in passive 
solar structures, 6:7406 (SERI/TR—721-823) 
Sensitivity Analysis 
Real time identification of parameters in building models, 
6:7890 
SPARK IGNITION ENGINES 
Design 
Spark-ignition internal combustion engine (Patent), 6:7949 
Exhaust Recirculation Systems 
Spark-ignition internal combustion engine (Patent), 6:7949 
Ignition Systems 
Externally ignited internal combustion engine (Patent), 6:7950 
Spark ignition systems for internal combustion engines 
(Patent), 6:7951 
SPECTRALLY SELECTIVE SURFACES 
Fabrication 
Microstructural and mechanical property evaluation of black 
chrome and zinc oxide coated solar collectors. Annual 
report No. II, June 1979-March 1980, 6:7500 
(DOE/AL/04266—T1) 





SPECTROMETERS 
See also X-RAY SPECTROMETERS 
Digital TV-echelle spectrograph for simultaneous 
multielemental analysis using microcomputer control, 6:8094 
(ORNL/TM—7260) 
SPEED REGULATORS 
Design 
Energy optimization with a microprocessor control system for 
a direct-drive electric vehicle, 6:7956 
Operation 
Energy optimization with a microprocessor control system for 
a direct-drive electric vehicle, 6:7956 
SPENT FUEL CASKS 
Design 
Container for the transportation of irradiated fuel elements and 
handling device adapted therefor (Patent), 6:8061 
Remote Handling 
Cask loading technique for delicate samples at the Hot Fuel 
Examination Facility, 6:8055 
SPENT FUEL ELEMENTS 
Leaching 
Misused and misleading IAEA leach test, 6:7062 (LA-UR—80- 
3467) 
Nondestructive Analysis 
Evaluation of relative detection efficiency on sets of irradiated 
fuel elements, 6:7068 (LA-UR—80-3710) 
Transport 
Container for the transportation of irradiated fuel elements and 
handling device adapted therefor (Patent), 6:8061 
SPENT FUEL STORAGE 
See also AWAY-FROM-REACTOR STORAGE 
Sorption of redox-sensitive elements: critical analysis, 6:7016 
(PNL—3432) 
Cost 
Projected costs for deep geologic repositories for spent fuel 
disposal. Technical report, 6:7002 (ONWI—191) 
Geologic Deposits 
Complex relationship between groundwater velocity and 
concentration of radioactive contaminants, 6:7052 
Regional thermohydrological effects of an underground 
repository for nuclear wastes in hard rock, 6:7055 
Shale rocks as nuclear waste repositories: hydrothermal 
reactions with glass, ceramic and spent fuel waste forms, 
6:7044 
Risk Assessment 
Complex relationship between groundwater velocity and 
concentration of radioactive contaminants, 6:7052 
Regional thermohydrological effects of an underground 
repository for nuclear wastes in hard rock, 6:7055 
SPENT FUELS 
Encapsulation 
Studies and research concerning BNFP. Spent fuel disassembly 
and canning program at Barnwell Nuclear Fuel Plant 
(BNFP) preliminary process assessment studies, 6:6999 
(AGNS—47921-2.3-5) 
Nuclear Materials Management 
Resin bead mass spectrometry--an analytical technique for 
safeguarding Pu and U, 6:7078 
Remote Handling 
Unloading and transfer techniques of spent fuel, 6:6997 (LA- 
tr—80-39) 
Unloading 
Unloading and transfer techniques of spent fuel, 6:6997 (LA- 
tr—80-39) 
SPENT SHALES 
Chemical Composition 
Retorted oil shale disposal research, 6:6979 
Physical Properties 
Retorted oil shale disposal research, 6:6979 
Waste Disposal 
Retorted oil shale disposal research, 6:6979 
SRC PROCESS 
Desulfurization 
Treatment of wastes originating from a coal conversion pilot 
plant, 6:6888 


ERA Vol. 6, No.6 / 150S 


Materials 

Fossil Energy Program. Progress report for October 1980, 

6:6814 (ORNL/TM—7610) 
Nondestructive Testing 

Matrials technology for coal-conversion processes. Progress 

report, April-June 1980, 6:7978 (ANL—80-93) 
Pilot Plants 

Solvent refined coal (SRC) process, 6:6840 (DOE/ET/10104— 
T8) 

Solvent refined coal (SRC) process: operation of solvent 
refined coal pilot plant, Wilsonville, Alabama. Quarterly 
technical progress report, July-September 1979, 6:6847 
(FE—2270-68) 

Research Programs 

Solvent refined coal (SRC) process, 6:6840 (DOE/ET/10104— 

T8) 
Simulation 

Solvent refined coal (SRC) process: operation of solvent 
refined coal pilot plant, Wilsonville, Alabama. Quarterly 
technical progress report, July-September 1979, 6:6847 
(FE—2270-68) 

Waste Processing 
Treatment of wastes originating from a coal conversion pilot 
plant, 6:6888 
SRC-II PROCESS 
Economic and market potential for SRC-II products, 6:6861 
Materials 

Fossil Energy Program. Progress report for October 1980, 

6:6814 (ORNL/TM—7610) 
Pilot Plants 

Solvent refined coal (SRC) process, 6:6840 (DOE/ET/10104— 
T8) 

Research Programs 

Solvent refined coal (SRC) process, 6:6840 (DOE/ET/10104— 
T8) 

STABLE ISOTOPES 
Research Programs 

Stable isotope studies. Annual progress report, March 1, 1980- 

February 28, 1981, 6:8025 (DOE/ER/10612—1) 
STAINLESS STEEL-310 
Corrosion 

Matrials technology for coal-conversion processes. Progress 
report, April-June 1980, 6:7978 (ANL—80-93) 

Role of metallography in failure analyses in coal conversion 
systems, 6:6870 

Oxidation 

Oxidation-sulfidation behavior of materials for use in coal- 

conversion systems, 6:7977 
System Failure Analysis 
Role of metallography in failure analyses in coal conversion 
systems, 6:6870 
STAINLESS STEELS 
See also STAINLESS STEEL-310 
Corrosion 

Effect of mechanical cleaning on seawater corrosion of 
candidate OTEC heat exchanger materials. Part 1. Tests 

with M.A.N. brushes, 6:7211 (ANL/OTEC-BCM—013) 

Study of the effects of interleakage of ammonia and seawater 
on corrosion and scaling of candidate materials for OTEC 

heat exchngers. Final report, 6:7210 (ANL/OTEC-BCM— 
012) 
Scaling 
Study of the effects of interleakage of ammonia and seawater 
on corrosion and scaling of candidate materials for OTEC 
heat exchngers. Final report, 6:7210 (ANL/OTEC-BCM— 
012) 
Surface Cleaning 
Effect of mechanical cleaning on seawater corrosion of 
candidate OTEC heat exchanger materials. Part 1. Tests 
with M.A.N. brushes, 6:7211 (ANL/OTEC-BCM—013) 
STANDING CROP 
See BIOMASS 
STAR MODELS 
Iron Ions 
Phase separation in mixtures of ionized iron in a hydrogen 
plasma, 6:8335 





1518 / ERA Vol. 6, No. 6 


STATE GOVERNMENT 
Demonstration Programs 
Making solar laws work: a study of state solar energy 
incentives, 6:7134 (SERI/TR—722-583) 
Conservation 


Energy conservation for state and local government (Abstracts 
of 34 citations), 6:7863 (HUD-PDR—569) 
Programs 


Making solar laws work: a study of state solar energy 
incentives, 6:7134 (SERI/TR—722-583) 
Solar Energy 
Making solar laws work: a study of state solar energy 
incentives, 6:7134 (SERI/TR—722-583) 
STEAM GENERATION 
See also COGENERATION 
Cost 
Economics of energy recovery from biomass using fluidized- 
bed combustion, 6:7175 
Fuel Substitution 
Economics of wood fuel use, 6:7151 (MASEC-CF—80-005) 
STEAM GENERATORS 
Tubes 
Multifrequency eddy-current system for inspection of steam 
generator turbine, 6:8072 (EPRI-NP—1621) 
STEAM TURBINES 
ition 
Simulation of the dynamic behavior of large steam turbines, 
6:7707 
Simulation 
Simulation of the dynamic behavior of large steam turbines, 
6:7707 
STEEL-ASTM-A508 
Fracture 
Characterization of four prestressed concrete reactor vessel 
liner steels, 6:7737 (ORNL/TM—7480) 
STEEL-ASTM-A537 
Fracture 
Characterization of four prestressed concrete reactor vessel 
liner steels, 6:7737 (ORNL/TM—7480) 


See also STAINLESS STEELS 
STEEL-ASTM-A508 


Dissolution 
Simple, low-cost method for the dissolution of metal and 
mineral samples in plastic pressure vessels, 6:83000 (BM-RI— 
8480) 
Oxidation 
Oxidation-sulfidation behavior of materials for use in coal- 
conversion systems, 6:7977 
Wear 
Some aspects of the tribological behavior of materials in 
sodium, 6:7741 (ND-R—517(R)) 
Welding 
Development of automated welding process for field 
fabrication of thick walled pressure vessels. Fourth quarter, 
FY 1980, 6:8054 (DOE/ET/13511—T3) 
Yield Strength 
Investigating explosive and material properties by use of the 
plate dent test, 6:8098 (LA—8591-MS) 
STH 
(Somatotropic hormone; growth hormone.) 
Biological Effects 
Role of the occult insulin receptors in the regulation of 
atrophy and hypertrophy of skeletal muscles, 6:8210 (LA— 
8540-T) 
STIRLING ENGINES 
Solid fuel combustion technology for the Stirling engine, 
6:8075 (DOE/QQ/90430—T1) 
Fuel Economy 
Alternative powerplant characteristics studied, 6:7954 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STOVER 
See AGRICULTURAL WASTES 
STOVES 


Design 
Solid fuel cooking stoves, 6:7881 (NP—25185) 


STRONTIUM 
Photon-Atom Collisions 


Stove-hearth combinations (Patent), 6:8078 
Energy Efficiency 
Appliance energy efficiency in new home construction. Final 
report, 6:7875 (DOE/CS/23999—T1) 
Solid Fuels 
Solid fuel cooking stoves, 6:7881 (NP—25185) 
Surveys 
Solid fuel cooking stoves, 6:7881 (NP—25185) 
STRATEGIC PETROLEUM RESERVE 
Cost 
Program stewardship report. No. 2. SPR status and issues, 
6:6947 (DOE/RA—T0002) 
Implementation 
Program stewardship report. No. 2. SPR status and issues, 
6:6947 (DOE/RA—T0002) 
Technology Assessment 
Program stewardship report. No. 2. SPR status and issues, 
6:6947 (DOE/RA—T0002) 
STRAW 
Combustion 
Energy: the utilization of straw for heating and other purposes, 
6:7170 
Furnace especially well suited for burning straw, wood waste 
materials and the like (Patent), 6:8077 
Production 
Energy: the utilization of straw for heating and other purposes, 
6:7170 
STREAK PHOTOGRAPHY 
t 
Development of miniaturized proximity focused streak tubes 
for visible light and x-ray applications. Final report and 
progress, April-September 1977, 6:8051 (COO—2809-1) 


Water Quality 
Water-quality data for aquifers, streams, and lakes in the 
vicinity of Keechi, Mount Sylvan, Oakwood, and Palestine 
salt domes, northeast Texas salt-dome basin, 6:8130 (USGS- 
OFR—80-2037) 
STREPTOCOCCUS 
Inactivation 
Combined effects of disinfectants on bacteria and viruses, 
6:8293 


Improved method for conjugative transfer by filter mating of 
Streptococcus pneumoniae, 6:8205 
STRETFORD PROCESS 
Control of sulfur emissions from oil-shale retorts, 6:6980 
(ANL—80-62) 
STRONTIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Atom-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Electron-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 
Leaching 
Alternative waste forms: a comparative study, 6:7037 
Oscillator Strengths 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Photon-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 





STRONTIUM 85 
Photon-Atom Collisions 


STRONTIUM 85 
Distribution Functions 

Basalt-radionuclide distribution coefficient determinations. FY- 

1979 annual report, 6:7014 (PNL—3146) 
Environmental T: 

Areal distribution of Co, '°7Cs, and Sr in streambed 
gravels of White Oak Creek Watershed, Oak Ridge, 
Tennessee, 6:8181 (ORNL/TM—7318) 

Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 

Sorption 

Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 

STRONTIUM 95 
Environmental Transport 

Areal distribution of Co, '7Cs, and Sr in streambed 
gravels of White Oak Creek Watershed, Oak Ridge, 
Tennessee, 6:3181 (ORNL/TM—7318) 

STRONTIUM HYDRIDES 
Formation Heat 

Equilibrium hydrogen pressures in the strontium-hydrogen 

system, 6:8020 
STRONTIUM TITANATES 
Photocatalytic and photoelectrochemical hydrogen production 
on strontium titanate single crystals, 6:7089 
STUDS 
See FASTENERS 
SULFIDES 
Corrosive Effects 
Matrials technology for coal-conversion processes. Progress 
report, April-June 1980, 6:7978 (ANL—80-93) 
SULFOCYANIDES 
See THIOCYANATES 
SULFUR 
Production 
Electrolysis of liquid hydrogen sulphide, 6:8031 
SULFUR DIOXIDE 

Fracturing of oil shale by treatment with liquid sulfur dioxide, 

6:6955 
Air Pollution Control 

Method of increasing the sulfation capacity of alkaline earth 

sorbents, 6:7716 
Removal 
State-of-the-art review of materials-related problems in flue gas 
desulfurization systems, 6:6883 (ANL—80-59) 
SULFUR FLUORIDES 
Ion-Molecule Collisions 
Collisions of UF~ d ions with Ar, Xe, SFe, and UF, 6:8354 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS 
Electron-Ion Collisions 
Oscillator strengths and collision strengths for S IV, 6:8381 
Energy-Level Transitions 
Oscillator strengths and collision strengths for S IV, 6:8381 
Oscillator Strengths 
Oscillator strengths and collision strengths for S IV, 6:8381 
SULFUR OXIDES 
Air Pollution Control 

Particulates and associated emissions from two medium-duty 

diesel engines, 6:7955 
Removal 

Desulfurization and low temperature regeneration of 

carbonaceous adsorbent (Patent), 6:8083 
SULFURIC ACID 
Thermochemical Heat Storage 

Development of the sulfuric acid-water chemical heat 
pump/chemical energy storage system for solar heating and 
cooling, 6:7421 

Toxicity 

Effects of H2SO, on tracheal mucus clearance, 6:8254 (CONF- 
791002—) 

Pulmonary effects of inhaled sulfuric acid aerosols in guinea 
pigs, 6:8266 (CONF-791002—) 

Use of pulmonary lavage fluid in screening for early indicators 
of lung injury, 6:8267 (CONF-791002—) 
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SUN 
Star Models 
Phase separation in mixtures of ionized iron in a hydrogen 
plasma, 6:8335 
The solar ultraviolet continuum, 6:8339 
Ultraviolet Radiation 
The solar ultraviolet continuum, 6:8339 
SUN CHARTS 
Sunpath graphical design aids, 6:7115 (CONF-7908116— 
(Vol.2)) 
SUPERCONDUCTING WIRES 
Extrusion 
Technical report on manufacture of NbsSn superconducting 
wire by cold hydrostatic extrusion, 6:7960 
(DOE/ER/10367—3) 
SUPERCONDUCTORS 
Stability 
Dependence of stability of metastable superconductors on 
copper fraction, 6:8059 (ORNL/TM—7517) 
SUPERHETERODYNE RECEIVERS 
See HETERODYNE RECEIVERS 


Nonlinear delta models with extended supersymmetry in four 
dimensions, 6:8402 
SUPPLY AND DEMAND 
Simulation 
Determinacy in network models: a study of structure and 
correlation, 6:7797 (BNL—51243) 
SUPPORTS 
Cables 
Guy cable and foundation design techniques, 6:7681 (SAND— 
80-0984) 
SURFACE MINING 


See also COAL MINING 
OIL SHALE MINING 


Land Reclamation 
Land Reclamation Program annual report, 1979, 6:6891 


(ANL/LRP—8) 
SURFACE WATERS 


See also LAKES 
STREAMS 


Chemical Composition 
Seasonal patterns and molecular weight variations of 
trihalomethane precursors in the Iowa River, 6:8134 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
Photoacoustic Spectroscopy 
Fourier transform photoacoustic kinetic spectroscopy of solid 
surfaces. Annual progress report, April 1-December 10, 
1980, 6:8001 (DOE/ER/10377—2) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN 
Radioactive Waste Disposal 
Geochemistry, origin and age of groundwaters in the Stripa 
(Sweden) test mine, 6:7046 
Hydrogeologic characteristics of fractured rocks for waste 
isolation: the Stripa experience, 6:7045 
Radioactive Waste Management 
Assessment of national systems for obtaining local acceptance 
of waste management siting and routing activities, 6:7004 
(DOE/ET/44113—1) 
Solar Energy 
Solar energy research in Sweden, 6:7435 
Solar heating ‘85 - Sweden's national solar heating program, 
6:7434 
Solar heating systems in Scandinavian climate - reality or 
daydreams, 6:7475 
Wind Turbines 
Swedish wind energy program, as it applies to small wind 
energy systems and agricultural applications, 6:7663 (CONF- 
7905 109—) 
SWIMMING POOLS 
Solar Water Heating 
Retrofitting a community outdoor swimming pool in Saskatoon 
for energy conservation and solar heating, 6:7355 (CONF- 
7908 116—(Vol.1)) 
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Solar-heated outdoor swimming pool in Wiehl/FRG: results of 
two years, 6:7488 


Animal Shelters 
Energy conservation in swine buildings, 6:7876 
(DOE/CS/60038—T1) 


SWITZERLAND 
Radioactive Waste Management 

Assessment of national systems for obtaining local acceptance 
of waste management siting and routing activities, 6:7004 
(DOE/ET/44113—1) 

SYNTHESIS GAS 
Chemical Reactions 

Development of alcohol-based synthetic transportation fuels 
from coal-derived synthesis gases. Fourth quarterly progress 
report, July 1-September 30, 1980, 6:7097 
(DOE/ET/14858—4) 

Development of alcohol-based synthetic transportation fuels 
from coal-derived synthesis gases. Third quarterly progress 
report, April 1-June 30, 1980, 6:7096 (DOE/ET/14858—3) 

SYNTHETIC FUELS 


See also ALCOHOL FUELS 
SYNTHETIC PETROLEUM 


Energy Source Development 
Synfuels industry development, 6:6867 
Government Policies 
Government synfuels organizations, 6:7834 
Production 
Production of fuels from high temperature solar thermal 
systems--economic analysis, 6:7168 
SYNTHETIC FUELS INDUSTRY 
Government synfuels organizations, 6:7834 
Air Pollution 
Some implications of accelerated synthetic fuels development 
in the Rocky Mountain States, 6:6893 (LA—8588-MS) 
Energy Source Development 
Federal Synfuels Program, 6:7836 
Environmental Impacts 
Environmental Protection Agency's regulatory program 
relating to synthetic fuels, 6:6889 (ANL—80-62) 
Meetings 
Synfuels industry development, 6:6867 
Regional Analysis 
Some implications of accelerated synthetic fuels development 
in the Rocky Mountain States, 6:6893 (LA—8588-MS) 
Water Requirements 
Some implications of accelerated synthetic fuels development 
in the Rocky Mountain States, 6:6893 (LA—8588-MS) 
SYNTHETIC PETROLEUM 
Hydrocracking 
Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, April-June 
1980, 6:6873 (FE—2315-55) 
Refining 
Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, April-June 
1980, 6:6873 (FE—2315-55) 
SYRIAN HAMSTER 
See HAMSTERS 


T4 HORMONE 
See THYROXINE 
TANDEM ELECTROSTATIC ACCELERATORS 
Performance Testing 
Status of the Oak Ridge 25 MV tandem accelerator, 6:8085 
(CONF-8010111—1) 
TANKS 
Stratification 
Actual benefits of thermally stratified storage in a small and 
medium size solar system, 6:7584 
Effect of vertical wall conductance on temperature relaxation 
in thermally stratified liquid thermal storage tanks., 6:7587 


TECHNETIUM 99 
Scintiscanning 


Effects of baffles on thermal stratification in thermocline 
storage tanks, 6:7586 
Temperature Distribution 
Effect of vertical wall conductance on temperature relaxation 
in thermally stratified liquid thermal storage tanks., 6:7587 
Temperature Gradients 
Pulsating collector flow to enhance temperature stratification 
in liquid thermal storage tanks, 6:7603 
Stratification and heat transfer in solar storage tanks, 6:7386 
(CONF-7908116—(Vol.2)) 
TANTALUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
TANTALUM 181 TARGET 
Neon 20 Reactions 
Target residue recoil properties in the interaction of 8.0 GeV 
?°Ne with "Ta, 6:8435 
TAR 


See also BITUMENS 
COAL TAR 


Carbonization 
Method of continuously producing coke (Patent), 6:6935 
TAR SANDS 
See OIL SANDS 
TAX CREDITS 
Economic Impact 
Impact of Federal tax policy and electric utility rate schedules 
upon the solar building/electric utility interface. Executive 
summary, 6:7123 (DOE/CS/34029—T1) 
TEARING INSTABILITY 
Analytical Solution 
Mode-conversion induced tearing effects in a plasma neutral 
sheet, 6:8476 (PPPL—1737) 
Instability Growth Rates 
Modification of the tearing mode growth rate by the presence 
of a stochastic magnetic field, 6:8471 (ORNL/TM—7520) 
TECHNETIUM 
Chemical Properties 
Sorption of redox-sensitive elements: critical analysis, 6:7016 
(PNL—3432) 
Desorption 
Sorption of redox-sensitive elements: critical analysis, 6:7016 
(PNL—3432) 
Environmental Transport 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 
Sorption 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 
Sorption of redox-sensitive elements: critical analysis, 6:7016 
(PNL—3432) 
TECHNETIUM 99 
Biological Accumulation 
Quantitative biokinetic studies of radionuclides and assessment 
of risks from internally deposited radioactivity, 6:8235 
(DOE/EV/10359—1) 
Diffusion 
Tc, Pb and Ru migration around the Oklo natural fission 
reactors, 6:7048 
Distribution Functions 
Basalt-radionuclide distribution coefficient determinations. FY- 
1979 annual report, 6:7014 (PNL—3146) 
R Ai. ph ot 7 
Development of more efficacious Tc-99m organ imaging 
agents for use in nuclear medicine by analytical 
characterization of radiopharmaceutical mixtures. Progress 
report, May 1, 1980-April 30, 1981 (/sup 
99m/Tc(NaBH,)HEDP), 6:8041 (DOE/EV/10380—1) 
tiscanning 





Scin 
Development of more efficacious Tc-99m organ imaging 
agents for use in nuclear medicine by analytical 
characterization of radiopharmaceutical mixtures. Progress 





report, May 1, 1980-April 30, 1981 (/sup 
99m/Tc(NaBH,)HEDP), 6:8041 (DOE/EV/10380—1) 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TENDONS (STRUCTURAL) 
See CABLES 
TENNESSEE VALLEY AUTHORITY 
Research 
New developments in fertilizer technology. Bulletin Y-136, 
6:7912 (NP—25205) 
Solar Energy 
Tennessee Valley Authority and solar energy, 6:7126 (CONF- 
790118—) 
TERBIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
TERRESTRIAL ECOSYSTEMS 
Contamination 


Chromated cooling tower drift and the terrestrial environment: 


a review, 6:8123 
Decontamination 
Russian experience, 6:8124 (CONF-791234—8) 
Radionuclide Migration 
Review of parameters describing terrestrial food-chain 
transport of lead-210 and radium-226, 6:8128 
TEST FACILITIES 
Equipment 
Fluid bed solids heater. Final technical report, 6:6844 
(DOE/METC/10499—27) 
New Mexico 
Midtemperature Solar Systems Test Facility (MSSTF) system 
test results, winter season, 6:7209 
Sandia Laboratories 
Midtemperature Solar Systems Test Facility (MSSTF) system 
test results, winter season, 6:7209 
Specifications 
Technical specifications for the Pajarito Site Critical 
Experiments Facility, 6:8056 (LA—6016-SOP(Rev.1)) 
TESTOSTERONE 
Biological Effects 
Role of the occult insulin receptors in the regulation of 
atrophy and hypertrophy of skeletal muscles, 6:8210 (LA— 
8540-T) 
TEXAS 
Coal Mining 
Western Coal Survey: a survey of coal mining capacity in the 
west, 6:6913 (DOE/RA—0045/1) 
Geochemical Surveys 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 
Geology 
Geohydrology of the Keechi, Mount Sylvan, Oakwood, and 
Palestine salt domes in the northeast Texas salt-dome basin, 
6:8321 (USGS-OFR—80-2044) 
Geopressured Systems 
Environmental analysis of geopressured-geothermal prospect 
areas, De Witt and Colorado counties, Texas. Final report, 
March 1 - August 31, 1979, 6:7634 (DOE/ET/27127—1) 
Hydrology 
Geohydrology of the Keechi, Mount Sylvan, Oakwood, and 
Palestine salt domes in the northeast Texas salt-dome basin, 
6:8321 (USGS-OFR—80-2044) 
Oil Fields 
Abandoned Texas oil fields, 6:6924 (DOE/RA/33210—01) 
Uranium Deposits 
Survey of lands held for uranium exploration, development, 
and production in fourteen western states in the six-month 
period ending June 30, 1980, 6:6984 (GJBX—8(81)) 
Water Quality 
Water-quality data for aquifers, streams, and lakes in the 
vicinity of Keechi, Mount Sylvan, Oakwood, and Palestine 
salt domes, northeast Texas salt-dome basin, 6:8130 (USGS- 
OFR—80-2037) 
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TEXT EDITORS 
Automation 
Rigorous, systematic approach to automatic data editing and its 
statistical basis, 6:8517 (ORNL/TM—7126/R1) 
TEXTILE INDUSTRY 
Fuels 
Transportation fuel requirements in the food and fiber system, 
6:7927 
Heat Recovery Equipment 
Implementation plan for the demonstration of a 50,000 ft? solar 
hot water system for the textile industry. Final report, 6:7398 
(DOE/CS/31744—2) 
Solar Process Heat 
Implementation plan for the demonstration of a 50,000 ft? solar 
hot water system for the textile industry. Final report, 6:7398 
(DOE/CS/31744—2) 
Waste Heat Utilization 
Implementation plan for the demonstration of a 50,000 ft? solar 
hot water system for the textile industry. Final report, 6:7398 
(DOE/CS/31744—2) 
TEXTILES 


Energy Efficiency 
Textiles selected for use with passive solar energy, 6:7320 


(CONF-790118—) 
TFTR REACTORS 
Getters 
CO adsorption on Al-Zr at room temperature, 6:8490 (PPPL— 
1721) 
Study of the kinetics of the interactions of carbon monoxide 
and oxygen with Al-Zr surface, 6:8492 (PPPL—1725) 
Pressure Vessels 
Surface analysis of TFTR vacuum vessel samples subjected to 
the post-weld heat treatment, 6:8491 (PPPL—1722) 
THALLIUM 190 
Energy Levels 
Electron capture and a-particle decay of ' Pb, 6:8441 
THERMAL BATTERIES 
Ignition Systems 
Resistance after firing protected electric match (Patent 
application), 6:7794 
THERMAL COMFORT 
Computer Codes 
Use of a computer routine to assess human thermal comfort for 
passive-hybrid building designs, 6:7229 (CONF-790118—) 
THERMAL ENERGY STORAGE EQUIPMENT 
Annual Energy Storage 
(soil therm’ system for interseasonal earth storage of solar heat 
for individual housing, 6:7594 
Design of annual storage solar space heating systems, 6:7416 
Seasonal storage in solar heating systems-results of a 3-year 
program, 6:7593 
Baffles 
Effects of baffles on thermal stratification in thermocline 
storage tanks, 6:7586 
Comparative Evaluations 
Comparative study of solar heating systems with phase-change 
storage and rock-bed storage, 6:7580 (CONF-7908116— 


(Vol.1)) 


(soil therm’ system for interseasonal earth storage of solar heat 
for individual housing, 6:7594 
Design of annual storage solar space heating systems, 6:7416 
Development of a storage system based on encapsulated P.C.- 
materials, 6:7599 
Heat storage device (Patent), 6:7789 
Heat transfer system (Patent), 6:7581 
Method and apparatus for low-loss storage of thermal energy 
and for low-loss withdrawal of the stored thermal energy 
(Patent), 6:7788 
Direct Contact Heat Exchangers 
Heat exchange: new uses for direct-contact units, 6:8071 
Latent heat energy storage using direct contact heat transfer, 
6:7596 
Economics 
Sizing and economics of phase change energy storage units in 
air-based solar heating systems, 6:7597 
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Latent Heat Storage 
Experimentation with a prototype latent heat thermal energy 
storage system, 6:7600 
Investigation of latent heat of fusion storage for solar heating 
systems, 6:7601 
Latent heat energy storage using direct contact heat transfer, 
6:7596 
Mathematical Models 
Dynamic model of a mixed (sensible and latent) low- 
temperature thermal storage system, 6:7588 
Off-Peak Energy Storage 
Off-peak electric heating controls in the Meadowvale solar 
experiment, 6:7362 (CONF-7908116—(Vol.1)) 
Optimal Control 
Adaptive control for a multiple tank, multiple temperature 
solar energy storage system, 6:7472 
Optimization 
Computer simulation for optimization of solar energy storage 
and utilization for crop drying in Ohio, 6:7582 
Performance 
Development of a storage system based on encapsulated P.C.- 
materials, 6:7599 
Investigation of latent heat of fusion storage for solar heating 
systems, 6:7601 
Research Programs 
Solar heating ‘85 - Sweden's national solar heating program, 
6:7434 
Rock Beds 
Thermal storage in rock beds, 6:7589 
Size 
Economically optimum TES size via marginal analysis, 6:7585 
Sizing and economics of phase change energy storage units in 
air-based solar heating systems, 6:7597 
Stratification 
Actual benefits of thermally stratified storage in a small and 
medium size solar system, 6:7584 
Effect of vertical wall conductance on temperature relaxation 
in thermally stratified liquid thermal storage tanks., 6:7587 
Effects of baffles on thermal stratification in thermocline 
storage tanks, 6:7586 
Thermal storage in rock beds, 6:7589 
Technology Assessment 
Preliminary survey and evaluation of nonaquifer thermal 
energy storage concepts for seasonal storage, 6:7787 (PNL— 
3625) 
Temperature Distribution 
Effect of vertical wall conductance on temperature relaxation 
in thermally stratified liquid thermal storage tanks., 6:7587 
Thermochemical Heat Storage 
Development of a thermal storage system based on the heat of 
adsorption of water in hygroscopic materials, 6:7592 
Underground Space 
(soil therm’ system for interseasonal earth storage of solar heat 
for individual housing, 6:7594 
THERMAL INSULATION 
Materials Testing 
High temperature-high flux material testing for solar flux 
applications, 6:7577 
Performance 
Experimental study of solar heating effects on wall insulation 
performance, 6:7867 (CONF-790118—) 
Thermal Degradation 
Study on flat plate solar collectors under transient conditions, 
6:7533 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
WOOD-FUEL POWER PLANTS 
Computerized Control Systems 
Application of optimal control system to a supercritical 
thermal power plant, 6:7699 
Cooling Systems 
Validation of a kinetic model to predict total residual chlorine 
in fresh water, 6:8160 


THERMOSTATS 
Daily Variations 


Off-Peak Energy Storage 
Aquifer thermal! energy storage: a survey, 6:7786 (LBL— 
10441) 
Waste Heat 
State-of-the-art waste heat utilization for agriculture and 
aquaculture, 6:7911 (NP—25172) 
THERMAL WATERS 
Geochemistry 
Geothermal potential of West-Central New Mexico from 
geochemical and thermal gradient data, 6:7627 (LA—8608- 
MS) 
THERMIC DIODE SOLAR PANELS 
Solar Water Heating 
Solar diode heating system, 6:7499 (CONF-7908116—(Vol.1)) 
THERMOCHEMICAL HEAT STORAGE 
Development of a thermal storage system based on the heat of 
adsorption of water in hygroscopic materials, 6:7592 
Diels-Alder Reaction 
Moderate temperature solar thermochemical systems-an 
application of Diels-Alder chemistry, 6:7583 
Feasibility Studies 
Preliminary survey and evaluation of nonaquifer thermal 
energy storage concepts for seasonal storage, 6:7787 (PNL— 
3625) 
Technology Assessment 
Preliminary survey and evaluation of nonaquifer thermal 
energy storage concepts for seasonal storage, 6:7787 (PNL— 
3625) 
THERMOCOUPLES 
Failure Mode Analysis 
Analysis of failed thermocouple assemblies from the IGT 
HYGAS coal-gasification pilot plant, 6:6837 
(ANL/MSD/FE—80-5) 
THERMODYNAMICS 
Network Analysis 
Application of network theory to nonisothermal systems, 
6:8462 
THERMOELECTRIC CONVERSION 
See also THERMAL BATTERIES 
Research Programs 
Basic and Applied Research program. Progress report, 1 
January 1979-30 September 1979, 6:7156 (SERI/PR—623- 
425) 
THERMONUCLEAR REACTOR MATERIALS 
Physical Radiation Effects 
Damage function for carbon at neutron energies up to 15 
MeV, 6:7999 
Research 
Alloy development for irradiation performance. Quarterly 
progress report for period ending September 30, 1980, 6:8483 
(DOE/ER—0045/4) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are discussed.) 


See also DOUBLET REACTORS 
E-BEAM TYPE REACTORS 
LASER FUSION REACTORS 
TFTR REACTORS 
TOKAMAK TYPE REACTORS 


Computer Networks 

Fusion energy division computer systems network, 6:8487 
(ORNL/TM—7292) 

Using the Tektronix Advanced Graphing II software on the 
ORNL Fusion Energy Division DECsystem-10, 6:8472 
(ORNL/TM—7529) 

Magnet Coils 

Finite element model for elastic and slip responses of fusion 

magnets, 6:8501 
THERMOSTATS 
Control 

Overnight thermostat setback: a survey with recommendations, 

6:7872 (CONF-7908 1 16—(Vol. 1)) 
Daily Variations 

Overnight thermostat setback: a survey with recommendations, 

6:7872 (CONF-7908116—(Vol.1)) 





THIOCYANATES 
Daily Variations 


THIOCYANATES 

Oxidation 

Ozonolysis of aqueous solutions of phenol and thiocyanate, 
6:6887 (ORNL/MIT—318) 
THIOETHERS 
See SULFIDES 

THIOPHENOLS 

Chemical Reactions 

Reaction of carbon-14-labeled reagents with coal, 6:6871 

(CONF-801227—2) 
THORAX 
See CHEST 
THORIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GIBX—249(80)) 

Environmental Transport 

Oklo natural fission reactor program. Progress report, April 1- 

August 31, 1980, 6:6983 (LA—8644-PR) 
Recovery 

Recovery of byproduct heavy minerals from sand and gravel 
operations in central and southern California, 6:6993 (BM- 
RI—8471) 

THORIUM ALLOYS 
Eutectics 

Eutectic alloys of thorium-niobium and thorium-titanium, 

6:7974 
THORIUM OXIDES 
Toxicity 

Deposition of Thorium and Plutonium oxides in the respiratory 
tract of the mouse, 6:8213 (CONF-791002—) 

Simulation of the retention and dosimetry of 7°?U and its 
daughters after inhalation in ThO2 or UO: particles, 6:8215 
(CONF-791002—) 

THREE MILE ISLAND-2 REACTOR 
Decontamination 

Decontamination demonstration facility (D.D.F) 

modularization/mobility study, 6:8043 (PNL—3628) 
Radioactive Effluents 

Effects of indoor residence on radiation doses from routine 

releases of radionuclides to the atmosphere, 6:8114 
Reactor Accidents 

Health effects of the nuclear accident at Three Mile Island, 
6:7762 (LBL—11297) 

System calculations related to the accident at Three Mile 
Island using TRAC, 6:7776 

THREE-BODY PROBLEM 
Bound State 

Relativistic effects in the three-nucleon bound-state problem, 

6:8411 
THYROID 
Scintiscanning 
Imaging systems in nuclear medicine and image evaluation, 
6:8204 (DOE/EV/10359—1) 
THYROID STIMULATING HORMONE 
See TSH 
THYROXINE 
Biological Effects 

Role of the occult insulin receptors in the regulation of 
atrophy and hypertrophy of skeletal muscles, 6:8210 (LA— 
8540-T) 

TIN 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
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TIN ALLOYS 
Extrusion 
Technical report on manufacture of NbsSn superconducting 
wire by cold hydrostatic extrusion, 6:7960 
(DOE/ER/10367—3) 
Grain Size 
Morphology and grain size of NbsSn filaments in in situ 
prepared multifilamentary NbsSn-Cu composite wire, 6:7973 
TISSUE-EQUIVALENT MATERIALS 
Neutron Dosimetry 
Calorimetric and ionimetric dosimetry intercomparisons I: U.S. 
neutron radiotherapy centers, 6:8453 
Calorimetric and ionimetric dosimetry intercomparisons II: 
d+T neutron source at the Antoni Van Leeuwenhoek 
hospital, 6:8454 
Proton Dosimetry 
Characterization of a p(66)Be(49) neutron therapy beam II: 
Skin-sparing and dose transition effects, 6:8455 
TITANIUM 
Electrochemically regenerative hydrogen-chlorine energy 
storage system: electrode kinetics and cell performance, 
6:7087 
Absorption Spectra 
Matrix isolation spectra of metal atoms and ions: Ti, Zr, and 
Mo in Ar and Kr, 6:8351 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Atom-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 


Effect of mechanical cleaning on seawater corrosion of 
candidate OTEC heat exchanger materials. Part 1. Tests 
with M.A.N. brushes, 6:7211 (ANL/OTEC-BCM—013) 

Study of the effects of interleakage of ammonia and seawater 
on corrosion and scaling of candidate materials for OTEC 
heat exchngers. Final report, 6:7210 (ANL/OTEC-BCM— 
012) 

Electron-Atom Collisions 

Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX-—249(80)) 

Muonic Atoms 

Nuclear charge distributions in 1f/sub 7/2/-shell nuclei from 

muonic x-ray measurements, 6:8426 
Oscillator Strengths 

Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 

Photon-Atom Collisions 

Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 

Scaling 

Study of the effects of interleakage of ammonia and seawater 
on corrosion and scaling of candidate materials for OTEC 
heat exchngers. Final report, 6:7210 (ANL/OTEC-BCM— 
012) 

Surface Cleaning 

Effect of mechanical cleaning on seawater corrosion of 
candidate OTEC heat exchanger materials. Part 1. Tests 
with M.A.N. brushes, 6:7211 (ANL/OTEC-BCM—013) 

Ultraviolet Spectra 
Matrix isolation spectra of metal atoms and ions: Ti, Zr, and 
Mo in Ar and Kr, 6:8351 
TITANIUM ALLOYS 
Eutectics 
Eutectic alloys of thorium-niobium and thorium-titanium, 
6:7974 
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TITANIUM HYDRIDES 
Permeability 
Hydrogen diffusion in 8-phase titanium iron hydride, 6:7976 
TITANIUM ISOTOPES 
Charge Distribution 
Nuclear charge distributions in 1f/sub 7/2/-shell nuclei from 
muonic x-ray measurements, 6:8426 
TITANIUM OXIDES 
See also ILMENITE 
Surface aspects of hydrogen photogeneration on titanium 
oxides, 6:7085 (LBL—11456) 
Biological Effects 
Biological effects of inhaled TiCl,/NH,OH reaction products 
in Sprague-Dawley rats and Syrian hamsters, 6:8275 (LA— 
8654-MS) 
TMX DEVICES 
Plugging 
Barrier cell sheath formation, 6:8464 (DOE/ET/52048—12) 
Research Programs 
Mirror Fusion. Quarterly report, January-March 1980, 6:8494 
(UCAR— 10060-80-1) 
TOBACCO PRODUCTS 
Quantitative Chemical Analysis 
Radiochemical determination of polonium-210 contained in 
Taiwan tobacco, 6:8012 
TOBACCO SMOKES 
Biological Effects 
Changes in the respiratory physiology of rats exposed to 
different phases of cigarette smoke, 6:8268 (CONF-791002—) 
Metabolism 
Dosimetry and distribution of whole cigarette smoke 
particulates in inbred strains of mice: comparison of a large 
smoke-exposure machine (SEM) with a small-capacity 
smoke-exposure machine (Walton), 6:8257 (CONF-791002—) 
Radiosensitivity Effects 
Combined effects of inhalation of Radon daughter products 
and tobacco smoke, 6:8227 (CONF-791002—) 
Toxicity 
Dosimetry and distribution of whole cigarette smoke 
particulates in inbred strains of mice: comparison of a large 
smoke-exposure machine (SEM) with a small-capacity 
smoke-exposure machine (Walton), 6:8257 (CONF-791002—) 
Instrumental inhaled-smoke dosimeter for the quantitative 
characterization of aerosol exposures, 6:8252 (CONF- 
791002—) 
Lifetime exposures of rats to cigarette tobacco smoke, 6:8272 
(CONF-791002—) 
TOKAMAK DEVICES 
Alfven Waves 
Destabilization of low mode number Alfven modes in a 
tokamak by energetic or alpha particles, 6:8470 
(ORNL/TM—7508) 
Electric Currents 
Current generation in a relativistic plasma, 6:8477 (PPPL— 
1739) 
Joule Heating 
Current generation in a relativistic plasma, 6:8477 (PPPL— 
1739) 
Tearing Instability 
Modification of the tearing mode growth rate by the presence 
of a stochastic magnetic field, 6:83471 (ORNL/TM—7520) 
Technology Assessment 
Fusion power development: status and prospects, 6:8500 
TOKAMAK TYPE REACTORS 


See also DOUBLET REACTORS 
TFTR REACTORS 


First Wall 
Aluminum vacuum vessel/first wall concept for the CTHR, 
6:8497 (WFPS-TME—80-008) 
Fuel Cycle 
Semi-catalyzed deuterium reactors for co-generation of *He 
and synfuels (the CoSCD concept), 6:8481 (COO—2218-190) 
Magnet Coils 
Resistive toroidal-field coils for tokamak reactors, 6:8489 
(PPPL— 1685) 
Toroidal field coil design concept and structural support 
system for CTHR, 6:8498 (WFPS-TME—80-009) 


Pressure Vessels 
Aluminum vacuum vessel/first wall concept for the CTHR, 
6:8497 (WFPS-TME—80-008) 
TOLUENE 
Chemical Reaction Kinetics 
Kinetic study of radical-aromatic hydrocarbon reactions. 
Annual progress report No. 2, May 1, 1979-April 30, 1980, 
6:8032 (DOE/ER/06030—2) 
TOOLS (EDUCATIONAL) 
See EDUCATIONAL TOOLS 
TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TOTAL ENERGY SYSTEMS 
Energy Conservation 
Industrial cogeneration--an assessment of system alternatives, 
6:7934 
TOWER FOCUS COLLECTORS 
t 
Method of aligning and locating the mirrors of a collector field 
with respect to a receptor tower (Patent), 6:7506 
Materials Testing 
High temperature-high flux material testing for solar flux 
applications, 6:7577 
TOWER FOCUS POWER PLANTS 
Development of an automatic heliostat cleaning system. Final 
technical report, 6:7198 (SAND—79-8184) 
Cavity Receivers 
Analysis of experimental test results on a high temperature 
receiver model, 6:7208 
Commercialization 
Plan for the commercialization of solar thermal central 
receiver systems, 6:7199 (SAND—80-8228) 


Analysis of photovoltaic/thermal electric power plant systems, 
6:7196 (ATR—79(7694-07)-4) 
Economic Analysis 
Analysis of photovoltaic/thermal electric power plant systems, 
6:7196 (ATR—79(7694-07)-4) 
Hybrid Systems 
Analysis of photovoltaic/thermal electric power plant systems, 
6:7196 (ATR—79(7694-07)-4) 
Pilot Plants 
Materials-related design issues in the solar central receiver pilot 
plant, 6:7203 
TOXINS 
See also HAZARDOUS MATERIALS 
Toxicity 
Proceedings of the workshop on subchronic toxicity testing, 
6:8276 (ORNL/EIS—189) 
TRACHEA 
Sensitivity 
Effects of H2SO, on tracheal mucus clearance, 6:8254 (CONF- 
791002—) 
TRANSIENT OVERPOWER ACCIDENTS 
Fuel Element Failure 
Assessment of light-water-reactor fuel damage during a 
reactivity-initiated accident, 6:7765 
TRANSITION ELEMENT COMPOUNDS 
Chemical Preparation 
Catalyst and a process for its preparation (Patent), 6:6938 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORTATION SYSTEMS 
See also MASS TRANSIT SYSTEMS 
Bibliographies 
Energy use in transportation: selected references, 6:7898 
(DOT-OST-LIB—11) 
Data Analysis 
Data requirements for transportation energy conservation 
research, 6:7901 
Energy Analysis 
Data requirements for transportation energy conservation 
research, 6:7901 
Transportation energy flows for 1976, 6:7899 (LA—8641-MS) 
Energy Consumption 
Energy use in transportation: selected references, 6:7898 
(DOT-OST-LIB—11) 





Energy 


JOSCA (Joint splitting cost analysis): a model for the rational 
determination of the joint costs of energetic products, 6:7803 
Transportation energy flows for 1976, 6:7899 (LA—8641-MS) 
Environmental Impacts 
Environmental assessment of Department of Energy 
transportation technology research and development, 6:8317 


Cost Benefit Analysis 
Radionuclide trap for liquid-metal-cooled reactors, 6:7744 
Efficiency 
Radionuclide trap for liquid-metal-cooled reactors, 6:7744 
TRIGLYCERIDES 
See also SOYBEAN OIL 
Biological Effects 
Analysis of studies related to biological effects and health 
implications of exposure to power frequencies, 6:8316 
TRIHYDROXYAROMATICS 
See POLYPHENOLS 
TRINEUTRONS 
Wave Functions 
Computational methods for the nuclear and neutron matter 
problems. Progress report, 6:8446 (DOE/ER/10353—2) 
TRIPLET PARTICLES 
See QUARKS 
TRITIUM 
Binding Energy 

Relativistic effects in the three-nucleon bound-state problem, 

6:8411 
Hypernuclei 

Qualitative discussion of the YN interaction for A hypernuclei 

with A< or =4, 6:8401 
Scintillation Counting 

Thermal neutron calibration of a tritium extraction facility 
using the ®Li(n,t)*He/**’ Au(n,y)'** Au cross section ratio 
for standardization, 6:8414 (ANL/NDM—S55) 

TROMBE WALLS 
Construction 

Construction of a 16” poured concrete Trombe wall, 6:7346 
(CONF-790118—) 

Inclined mass Trombe wall, 6:7325 (CONF-790118—) 

Control Systems 

Control considerations in the Trombe wall, 6:7219 (CONF- 

790118—) 
Design 

Passively heated residence designed for the median Pacific 

Northwest market, 6:7237 (CONF-790118—) 
Economics 

Trombe wall vs direct gain: a microeconomic analysis for 

Albuquerque and Madison, 6:7235 (CONF-790118—) 
Mathematical Models 

Modelling of direct gain and Trombe wall passive solar 
systems, 6:7395 (CONF-7908116—(Vol.2)) 

Predicting passive solar performance using modal expansions, 
6:7250 (CONF-7901 18—) 

Natural Convection 

Natural convection between vertical plates with external 
frictional losses-application to Trombe walls, 6:7220 (CONF- 
790118—) 

Performance 

Inclined mass Trombe wall, 6:7325 (CONF-790118—) 

Predicting passive solar performance using modal expansions, 
6:7250 (CONF-7901 18—) 

Proposed simplified thermal load analysis technique for 
Trombe wall passive solar heating systems, 6:7265 (CONF- 
790118—) 

Retrofitting 

Telluride school: a passive-hybrid solar retrofit, 6:7340 

(CONF-790118—) 
Test Facilities 

Experimental investigation of the Trombe wall passive solar 

energy system, 6:7240 (CONF-790118—) 
TROUT 
Mortality 

Comparison of the toxicities of monochloramine and 
dichloramine to rainbow trout, Salmo gairdneri, under 
various time conditions, 6:8289 
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TRYPTOPHAN 
Chemical Reactions 
Risks and benefits associated with chlorine in the food 
industry, 6:8319 
TSH 
(Thyroid stimulating hormone.) 
Iodination 
Radioiodination process (Patent), 6:8044 
TUBES 
(For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES.) 
Eddy Current Testing 
Multifrequency eddy-current system for inspection of steam 
generator turbine, 6:8072 (EPRI-NP—1621) 
Failure Mode Analysis 
Analysis of a failed hot-gas sampler coupling from the IGT 
HYGAS pilot plant, 6:6838 (ANL/MSD/FE—80-6) 
Flash Welding 
Commissioning and production experience with a new flash 
welding machine for boiler tubes, 6:7696 


Three dimensional ray tracing through concentric tubular 
elements using vector methods, 6:7530 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Mechanical 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, January 1- 
March 31, 1980, 6:8329 (LA—8419-PR) 
Radionuclide Migration 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 
Sorptive Properties 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, January 1- 
March 31, 1980, 6:8329 (LA—8419-PR) 
Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 
TUMORS 
See NEOPLASMS 
TUNGSTEN 
Materials Recovery 
Process for recovering molybdenum and tungsten from mining 
wastewater (Patent), 6:7925 
Neutron Reactions 
New calculations of neutron-induced cross sections on tungsten 
isotopes, 6:8432 (LA—8630-PR) 
Proton Reactions 
Proton-tungsten reactions at 400 GeV, 6:8438 
X-Ray Fluorescence Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
TUNGSTEN 184 TARGET 
Neutron Reactions 
New calculations of neutron-induced cross sections on tungsten 
isotopes, 6:8432 (LA—8630-PR) 
TUNGSTEN 186 TARGET 
Neutron Reactions 
New calculations of neutron-induced cross sections on tungsten 
isotopes, 6:8432 (LA—8630-PR) 
TUNGSTEN CARBIDES 
Catalytic Effects 
Methanation of carbon monoxide over tungsten carbide- 
containing alumina catalyst for methanation of carbon 
monoxide (Patent), 6:7094 
TUNNELS 
Plugging 
Preconceptual systems and equipment for plugging of man- 
made accesses to a repository in basalt, 6:7022 (RHO-BWI- 
C—67) 
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TURBINE BLADES 


Possible aerodynamic improvements for future VAWT 
systems, 6:7684 (SAND—80-0984) 
Stress Analysis 
Static blade analysis of the DOE/Alcoa low-cost 17 meter 
turbine, 6:7678 (SAND—80-0984) 
Stresses 
Design of VAWT drive train for torque ripple control, 6:7680 
(SAND—80-0984) 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TWO-PHASE FLOW 
Flowmeters 
Calibration of flow and feedrate meters in situ by means of 
pulsed neutron activation, 6:8093 (ANL—80-62) 


U 


UAR 
See EGYPTIAN ARAB REPUBLIC 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UFTR REACTOR 
Research Programs 
Annual progress report of the University of Florida Training 
Reactor September 1, 1979-August 31, 1980, 6:7756 
(DOE/ER/04014—10) 
U-GAS PROCESS 
Pilot Plants 
U-GaS process, 6:6859 
UINTA BASIN 
Baseline Ecology 
1978 herbaceous production study, 6:8118 (DOE/LC/10787— 
58) 
Ecoclimate studies, 6:8115 (DOE/LC/10787—57) 
Wildlife studies for the geokinetics’ Kamp Kerogen site, Uintah 
County, Utah, 6:8117 (DOE/LC/10787—54) 
Climates 
Ecoclimate studies, 6:8115 (DOE/LC/10787—57) 
Mapping 
Soil studies. Soil inventory studies: mapping and description, 
6:8129 (DOE/LC/10787—59) 
Soils 
Soil studies: physical and chemical analysis, native and retort 
soils, 6:8121 (DOE/LC/10787—60) 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRASONIC TESTING 
Automation 
Evaluation of ultrasonic signals from diffusion and eutectic 
bond interfaces, 6:83073 (RFP—2964) 
Data Acquisition Systems 
Evaluation of ultrasonic signals from diffusion and eutectic 
bond interfaces, 6:8073 (RFP—2964) 
UNDERGROUND BUILDINGS 
See EARTH-COVERED BUILDINGS 
UNDERGROUND MINING 
Conveyors 
Design, fabrication and testing of a low headroom conveyor 
transfer chute. Final technical report, 6:6896 
(DOE/ET/14256—1) 
Drilling Equipment 
Flexible roof drill for low coal. Final technical report, 6:6897 
(FE—9090-1) 
UNDERWATER FACILITIES 
Repair 
Hyperbaric welding in the repair of offshore pipelines and 
structures, 6:8081 
Welding 
Hyperbaric welding in the repair of offshore pipelines and 
structures, 6:8081 
UNIFIED GAUGE MODELS 
See also WEINBERG-SALAM GAUGE MODEL 


URANIUM 232 
Retention 


P Invariance 
Neutrino masses and mixings in gauge models with 
spontaneous parity violation, 6:3395 
UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
UNITED KINGDOM 
Energy Models 
National Coal Board model of the U.K. energy economy, 
6:6914 
Energy Policy 
UK energy modelling, 6:7798 
Radioactive Waste Management 

Assessment of national systems for obtaining local acceptance 
of waste management siting and routing activities, 6:7004 
(DOE/ET/44113—1) 

Solar Energy 
United Kingdom solar heating programme, 6:7436 
Transportation Systems ; 
JOSCA (Joint splitting cost analysis): a model for the rational 
determination of the joint costs of energetic products, 6:7803 
UNITED STATES OF AMERICA 
See USA 
UNIV. OF FLORIDA REACTOR 
See UFTR REACTOR 
URACILS 
Side Effects 

Involvement of deoxyribonucleic acid polymerase III in W- 

reactivation in Bacillus subtilis, 6:8207 
URANIUM 
Chemical Properties 

Sorption of redox-sensitive elements: critical analysis, 6:7016 

(PNL—3432) 
Delayed Neutron Analysis 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 

Desorption 

Sorption of redox-sensitive elements: critical analysis, 6:7016 

(PNL—3432) 
Environmental Transport 

Oklo natural fission reactor program. Progress report, April 1- 
August 31, 1980, 6:6983 (LA—8644-PR) 

Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 

Fluorescence Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 

Leaching 

Resistance of high-level waste materials to dissolution in 

aqueous media, 6:7029 
Mass Spectroscopy 

Resin bead mass spectrometry--an analytical technique for 

safeguarding Pu and U, 6:7078 
Recovery 

Recovery of byproduct heavy minerals from sand and gravel 
operations in central and southern California, 6:6993 (BM- 
RI—8471) 

Safeguards 

Resin bead mass spectrometry--an analytical technique for 

safeguarding Pu and U, 6:7078 
Sorption 

Research and development related to the Nevada nuclear 
waste storage investigations. Progress report, April 1-June 
30, 1980, 6:8330 (LA—8471-PR) 

Sorption of redox-sensitive elements: critical analysis, 6:7016 
(PNL—3432) 

URANIUM 232 
Retention 

Simulation of the retention and dosimetry of 7°?U and its 
daughters after inhalation in ThO2 or UO: particles, 6:8215 
(CONF-791002—) 





URANIUM 235 
Gas Centrifugation 
Description of the Portsmouth Gas Centrifuge Enrichment 
Plant, 6:6994 (K/OA—4783(Rev.1)) 
Isotope Ratio 
In-line assay monitor for uranium hexafluoride (Patent), 6:7072 
URANIUM 238 
Distribution Functions 

Basalt-radionuclide distribution coefficient determinations. FY- 

1979 annual report, 6:7014 (PNL—3146) 
URANIUM 238 TARGET 
Neon 20 Reactions 

Density patterns and energy-angle distributions from a simple 

cascade scheme for fast ?°Ne+ **U collisions, 6:8443 
URANIUM BASE ALLOYS 
Heat Treatments 

Low alloy additions of iron, silicon, and aluminum to uranium: 

a literature survey, 6:7965 (Y—2213) 
Mechanical 

Low alloy additions of iron, silicon, and aluminum to uranium: 

a literature survey, 6:7965 (Y—2213) 
Phase 

Low alloy additions of iron, silicon, and aluminum to uranium: 

a literature survey, 6:7965 (Y—2213) 
URANIUM COMPOUNDS 
Sublimation Heat 

Chemistry of gaseous lower halides of uranium. Technical 
progress report, 1 September 1979-1 April 1980, 6:8002 
(DOE/ER/10414—T1) 

Thermodynamic 

Chemistry of gaseous lower halides of uranium. Technical 
progress report, 1 September 1979-1 April 1980, 6:8002 
(DOE/ER/10414—T1) 

URANIUM DEPOSITS 
Aerial Prospecting 

Aerial gamma ray and magnetic survey, Jefferson City 
Quadrangle, Missouri. Final report, 6:6989 (GJBX—260(80)) 

Aerial gamma ray and magnetic survey: Nebraska City 
Quadrangle, Missouri, lowa, Nebraska, and Kansas. Final 
report, 6:6990 (GJBX—261(80)) 

Aerial gama ray and magnetic survey: Lawrence Quadrangle 
of Kansas and Missouri. Final report, 6:6985 (GJBX— 
239(80)) 

Exploration 

Survey of lands held for uranium exploration, development, 
and production in fourteen western states in the six-month 
period ending June 30, 1980, 6:6984 (GJBX—8(81)) 

Neutron Logging 

82 Cf-based direct uranium logging system. Final report, 6:6987 

(GIBX—254(80)(Vol.2)) 
Prospecting 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GIBX—249(80)) 

National uranium resource evaluation. Raton Quadrangle New 
Mexico and Colorado. Final report, 6:6991 (GJQ—005(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 

URANIUM FLUORIDES 


See also URANIUM HEXAFLUORIDE 
URANIUM TETRAFLUORIDE 


Formation Heat 
Chemistry of gaseous lower halides of uranium. Technical 
progress report, 1 September 1979-1 April 1980, 6:8002 
(DOE/ER/10414—T1) 
Thermodynamic Properties 
Chemistry of gaseous lower halides of uranium. Technical 
progress report, 1 September 1979-1 April 1980, 6:8002 
(DOE/ER/10414—T1) 
URANIUM HEXAFLUORIDE 
Infrared Spectra 
A study of the absolute infrared intensity of va, absorption 
from vibrationally excited molecules, and the vapor pressure 
of UF¢ , 6:8350 
Ion-Atom Collisions 
Collisions of UF~¢ ions with Ar, Xe, SFe, and UFe, 6:8354 


ERA Vol. 6, No.6 / 1608 


Ion-Molecule Collisions 
Collisions of UF~. ions with Ar, Xe, SFs, and UFe, 6:8354 
Isotope Ratio 
In-line assay monitor for uranium hexafluoride (Patent), 6:7072 
Vapor Pressure 
A study of the absolute infrared intensity of vs, absorption 
from vibrationally excited molecules, and the vapor pressure 
of UF , 6:8350 
URANIUM HYDRIDES 
Phase Studies 
Automated for Sieverts’ studies of metal hydrides (U 
deuteride; La/sub 5.25/ Ni hydride), 6:7979 (LA—8534-MS) 
URANIUM OXIDES 


Solubility 
imi considerations concerning actinide solubilities, 
6:8042 (LA-UR—80-3359) 
Toxicity 
Simulation of the retention and dosimetry of *?U and its 
daughters after inhalation in ThO2 or UO: particles, 6:8215 
(CONF-791002—) 
URANIUM SILICIDES 
Chemical Composition 
Study on the production of triuranium silicide and its analysis, 
6:8023 
Chemical Preparation 
Study on the production of triuranium silicide and its analysis, 
6:8023 
URANIUM TETRAFLUORIDE 
Formation Heat 
Chemistry of gaseous lower halides of uranium. Technical 
progress report, 1 September 1979-1 April 1980, 6:8002 
(DOE/ER/10414—T1) 


Properties 

Chemistry of gaseous lower halides of uranium. Technical 
progress report, 1 September 1979-1 April 1980, 6:8002 
(DOE/ER/10414—T1) 

URANYL FLUORIDES 
Sublimation Heat 

Chemistry of gaseous lower halides of uranium. Technical 
progress report, 1 September 1979-1 April 1980, 6:8002 
(DOE/ER/10414—T1) 


Properties 
Chemistry of gaseous lower halides of uranium. Technical 
progress report, 1 September 1979-1 April 1980, 6:8002 
(DOE/ER/10414—T1) 
URBAN AREAS 
Heating Systems 
Decentralized and hierarchical control of an urban heating 
network by mini and microprocessors, 6:7940 
URINE 
Radionuclide Kinetics 
Factors affecting the mobility of actinide oxides and their 
influence on radiological protection, 6:8216 (CONF- 
791002—) 
US DEPARTMENT OF AGRICULTURE 
See US DOA 
US DOA 
Energy Conservation 
Overview of USDA energy programs, 6:7655 (CONF- 
7905 109—) 
Wind Turbines 
Overview of USDA energy programs, 6:7655 (CONF- 
7905 109—) 
US DOE 
See also BONNEVILLE POWER ADMINISTRATION 
HANFORD RESERVATION 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING LABORATORY 
LASL 
LAWRENCE LIVERMORE LABORATORY 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
SAVANNAH RIVER PLANT 
Computer Codes 
Computer software summaries. Numbers | through 423, 6:8506 
(ANL—8040(Suppl.1-5)) 
Contracts 
Doing business with the Department of Energy, 6:7795 
(DOE/PR—0046) 
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Guide for technical evaluation of contractor cost proposals, 
6:8504 (DOE/PR—0039) 


Programs 
Status of the United States’ solar heating and cooling program, 
6:7135 
Energy Policy 
Federal Synfuels Program, 6:7836 
Information Dissemination 
Selected DOE headquarters publications, October 1979, 6:7829 
(DOE/AD—0010/13) 
Organizational Models 
Government synfuels organizations, 6:7834 
Personnel Dosimetry 
Radiation exposures for DOE and DOE contractor employees, 
1979. Twelfth annual report, 6:8232 (DOE/EV—0066/12) 
Procurement 
Doing business with the Department of Energy, 6:7795 
(DOE/PR—0046) 
Research Programs . 
DOE coal conversion program overview, 6:7835 
Status of the United States’ solar heating and cooling program, 
6:7135 
Wind Power Plants 
Federal Wind Energy program: an overview, 6:7659 (CONF- 
7905 109—) 
Wind Turbines 
Agricultural use of wind power, 6:7651 (CONF-7905109—) 
Federal Wind Energy program: an overview, 6:7659 (CONF- 
7905 109—) 
Wind-Powered Pumps 
Agricultural use of wind power, 6:7651 (CONF-7905109—) 
US EPA 


Regulations 
Standard-setting within the Safe Drinking Water Act, 6:8185 
USA 

See also ALASKA 
ARIZONA 
ARKANSAS 
CALIFORNIA 
COLORADO 
DELAWARE 
FLORIDA 
GEORGIA 
IDAHO 
ILLINOIS 
INDIANA 
IOWA 
KANSAS 
KENTUCKY 
LOUISIANA 
MARYLAND 
MICHIGAN 
MISSOURI 
MONTANA 
NEBRASKA 
NEVADA 
NEW JERSEY 
NEW MEXICO 
NORTH CAROLINA 
NORTH DAKOTA 
OKLAHOMA 
OREGON 
RHODE ISLAND 
ROCKY MOUNTAIN REGION 
SOUTH CAROLINA 
SOUTH DAKOTA 
TEXAS 
UTAH 
VIRGINIA 
WASHINGTON 
WYOMING 


Coal Deposits 
Data base for the analysis of compositional characteristics of 
coal seams and macerals. Quarterly technical progress 
report, May-July 1980, 6:6895 (DOE/PC/30013—2) 
Use of computer models to assess and evaluate coal deposits., 
6:6898 
Petroleum Deposits 
Models for estimating undiscovered oil resources, 6:6919 
Transportation Systems 
Transportation energy flows for 1976, 6:7899 (LA—8641-MS) 
Wind Power 
Offshore wind power model estimates., 6:7646 
Wind Power Plants 
Recent developments in wind energy., 6:7689 


USSR 
In-Situ Gasification 
LLNL in situ coal gasification project. Quarterly progress 
report, April-June 1980, 6:6852 (UCRL—50026-80-2) 
UTAH 
Climates 
Meteorological and climatological investigation: review of 
January-June 1979, 6:8101 (DOE/LC/10787—53) 
Coal Mining 
Western Coal Survey: a survey of coal mining capacity in the 
west, 6:6913 (DOE/RA—0045/1) 
Geothermal Resources 
Assessment of the geothermal potential within the BPA 
marketing area, 6:7604 (DOE/BP/15325—T13) 
Assessment of the geothermal potential within the BPA 
marketing area, 6:7633 (DOE/BP/15325—T1) 
M 
Meteorological and climatological investigation: review of 
January-June 1979, 6:8101 (DOE/LC/10787—53) 
Radiation Monitoring 
Natural background radiation and *°’Cs inventories in southern 
Nevada. Preliminary report on fallout, December 1980, 
6:8125 (DOE/EML—386) 
Terrestrial Ecosystems 
Wildlife studies for the geokinetics’ Kamp Kerogen site, Uintah 
County, Utah, 6:8117 (DOE/LC/10787—54) 
Uranium Deposits 
Survey of lands held for uranium exploration, development, 
and production in fourteen western states in the six-month 
period ending June 30, 1980, 6:6984 (GJBX—8(81)) 


See ELECTRIC UTILITIES 
PUBLIC UTILITIES 


V TROUGH COLLECTORS 
Design 
Low cost vee-trough/evacuated tube collector module, 6:7562 
Mathematical Models 
Analysis and two years of testing of the vee-trough 
concentrator/evacuated tube solar collector, 6:7553 
Performance 
Low cost vee-trough/evacuated tube collector module, 6:7562 
Performance Testing 
Analysis and two years of testing of the vee-trough 
concentrator/evacuated tube solar collector, 6:7553 
VALUES 
Test Facilities 
Fluid bed solids heater. Final technical report, 6:6844 
(DOE/METC/10499—27) 
VALVES 
Acoustic Emission Testing 
Matrials technology for coal-conversion processes. Progress 
report, April-June 1980, 6:7978 (ANL—80-93) 
Design 
Control valves for erosive service, 6:6822 (ANL—80-62) 
High pressure slurry letdown valve designs for Exxon Coal 
Liquefaction Pilot Plant, 6:6820 (ANL—80-62) 
Pressure reduction by gradual friction loss: the spiral-flow 
letdown valve, 6:6828 (ANL—80-62) 
Erosion 
Control valves for erosive service, 6:6822 (ANL—80-62) 
Pressure reduction by gradual friction loss: the spiral-flow 
letdown valve, 6:6828 (ANL—80-62) 
Leaks 
Matrials technology for coal-conversion processes. Progress 
report, April-June 1980, 6:7978 (ANL—80-93) 
Specifications 
Control valves for erosive service, 6:6822 (ANL—80-62) 
VAN ALLEN BELTS 
See RADIATION BELTS 





VANADIUM 
Specifications 


VANADIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Atom-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Electron-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
ly 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GIBX—249(80)) 
Muonic Atoms 
Nuclear charge distributions in 1f/sub 7/2/-shell nuclei from 
muonic x-ray measurements, 6:8426 
Oscillator Strengths 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Photon-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
VANADIUM 51 
Charge Distribution 
Nuclear charge distributions in 1f/sub 7/2/-shell nuclei from 
muonic x-ray measurements, 6:8426 
VANADIUM ALLOYS 
Heat Treatments 
Superconducting properties of rapidly quenched and heat 
treated Zr-V and Hf-V foils, 6:8062 
Superconductivity 
Superconducting properties of rapidly quenched and heat 
treated Zr-V and Hf-V foils, 6:8062 
VAPOR CONDENSATION 
Mathematical Models 
On the condensation sticking coefficient: A quantitative 
discussion, 6:8018 
VEGETATION 
See PLANTS 
VEHICLES 


See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 


Exhaust Gases 
Comparisons of gasohol and gasoline in laboratory and field 
trials, 6:7895 (CONF-801030—3) 
Fuel Economy 
Comparisons of gasohol and gasoline in laboratory and field 
trials, 6:7895 (CONF-801030—3) 
Solar Heat Engines 
Mass transit systems (Patent), 6:7202 
VERTICAL AXIS TURBINES 


See also DARRIEUS ROTORS 
SAVONIUS ROTORS 


Meetings 
Proceedings of the vertical axis wind turbine (VAWT) design 
technology seminar for industry, 6:7670 (SAND—80-0984) 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VHTR REACTOR 
Reactor Materials 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program. Progress report, July 1, 1980- 
September 30, 1980, 6:7736 (DOE/ET/34202—48) 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VINYLCYANIDE 
See ACRYLONITRILE 
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VIRGINIA 
Geologic Structures 
Stratigraphic and structural framework of the Virginia coastal 
plain: review and assessment, June 1980, 6:7610 
(DOE/ET/27001—8) 
Structure contour map of basement beneath the Atlantic 
coastal plain, 6:7609 (DOE/ET/27001—8) 
Heat Flow 
Heat flow and heat generation in the Atlantic Coastal Plain, 
6:7616 (DOE/ET/27001—8) 
Heat flow and heat generation in the Piedmont, 6:7617 
(DOE/ET/27001—8) 
Stratigraphy 
Stratigraphic and structural framework of the Virginia coastal 
plain: review and assessment, June 1980, 6:7610 
(DOE/ET/27001—8) 
Stratigraphic correlation of Atlantic coastal plain sediments in 
southeast Virginia, 6:7614 (DOE/ET/27001—8) 
VIRUSES 


See also BACTERIOPHAGES 
POLIO VIRUS 


Biological Effects 
Covalently closed circular DNAs of murine type C retrovirus: 
depressed formation in cells treated with cycloheximide 
early after infection, 6:8277 
Inactivation 
Preliminary investigation of the effect of chlorination on virus 
viability in renovated water and sludge, 6:8295 
Inhibition 
Covalently closed circular DNAs of murine type C retrovirus: 
depressed formation in cells treated with cycloheximide 
early after infection, 6:8277 
Viability 
Preliminary investigation of the effect of chlorination on virus 
viability in renovated water and sludge, 6:8295 
VITRINITE 
See MACERALS 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 


WALLS 


See also BEAD WALLS 
DRUM WALLS 
TROMBE WALLS 
WATER WALLS 


Building Materials 
Cost and thermal performance comparisons for wall systems as 
applied to passive solar building, 6:7347 (CONF-790118—) 
Heat Transfer 
Energy conservation and passive solar design of conventional 
building walls and ropes, 6:7248 (CONF-790118—) 
R Factors 
Cost and thermal performance comparisons for wall systems as 
applied to passive solar building, 6:7347 (CONF-790118—) 
WASHINGTON 
Coal Mining 
Western Coal Survey: a survey of coal mining capacity in the 
west, 6:6913 (DOE/RA—0045/1) 
Geothermal Resources 
Assessment of the geothermal potential within the BPA 
marketing area, 6:7604 (DOE/BP/15325—T13) 
Assessment of the geothermal potential within the BPA 
marketing area, 6:7633 (DOE/BP/15325—T1) 
Uranium Deposits 
Survey of lands held for uranium exploration, development, 
and production in fourteen western states in the six-month 
period ending June 30, 1980, 6:6984 (GJBX—8(81)) 
WASTE HEAT 
Heat Recovery Equipment 
Heat saver device (Patent), 6:7924 
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WASTE HEAT UTILIZATION 
Research Programs 
State-of-the-art waste heat utilization for agriculture and 
aquaculture, 6:7911 (NP—25172) 
WASTE PROCESSING 


See also ANAEROBIC DIGESTION 
RADIOACTIVE WASTE PROCESSING 


Energy Conservation 
Low energy wastewater treatment, 6:7941 
WASTE PROCESSING PLANTS 
Energy Recovery 

Water-related environmental control requirements at municipal 
solid waste-to-energy conversion facilities, 6:7936 
(DOE/EV—0116) 

Heat Recovery 

Heat recovery from waste water by energy-saving heat pump 
systems in connection with water treatment plants, 6:7935 
(BMFT-FB-T—80-022) 

Waste Water 

Water-related environmental control requirements at municipal 
solid waste-to-energy conversion facilities, 6:7936 
(DOE/EV—0116) 

Water Pollution Control 

Water-related environmental control requirements at municipal 
solid waste-to-energy conversion facilities, 6:7936 
(DOE/EV—0116) 

Water Requirements 

Water-related environmental control requirements at municipal 
solid waste-to-energy conversion facilities, 6:7936 
(DOE/EV—0116) 

Water Source Heat Pumps 

Heat recovery from waste water by energy-saving heat pump 
systems in connection with water treatment plants, 6:7935 
(BMFT-FB-T—80-022) 

WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER 
Chemical Composition 

Continuous monitoring for specific pollutants in coal 
gasification wastewaters (Over 200 organic compounds 
listed), 6:6884 (ANL—80-62) 

Simple radioisotopic procedure for determining the 
incorporation of chlorine into the organic fraction of 
wastewater treatment effluents, 6:8150 

Chlorination 

Analytical procedures for fractionating nonvolatile mutagenic 
components from drinking water concentrates, 6:8304 

Combined effects of disinfectants on bacteria and viruses, 
6:8293 

Comparison of viral and bacterial indicators of disinfection in 
wastewater with chlorine dioxide and chlorine, 6:8294 

Dose-response comparisons for chlorine and chlorine dioxide 
in disinfecting wastewater, 6:8165 

Microbiological dose as a measure of disinfection, 6:8164 

Mutagens in aquatic environments: water chlorination and 
petroleum sources of polycyclic aromatics as major 
contributors, 6:8300 

Organic materials formed through decolorization of coffee 
wastewater with chlorine and chlorine dioxide, 6:8151 

Preliminary investigation of the effect of chlorination on virus 
viability in renovated water and sludge, 6:8295 

Significance of wastewater disinfection to health effects 
observed in swimmers, 6:8280 

Ground Disposal 

Health effects of water reuse: a combination of toxicological 

and chemical methods for assessment, 6:8306 
Heat Recovery 

Heat recovery from waste water by energy-saving heat pump 
systems in connection with water treatment plants, 6:7935 
(BMFT-FB-T—80-022) 

Mutagen Screening 

Analytical procedures for fractionating nonvolatile mutagenic 
components from drinking water concentrates, 6:8304 

Mutagens in aquatic environments: water chlorination and 
petroleum sources of polycyclic aromatics as major 
contributors, 6:8300 

Relationship of disinfection to mutagenicity in wastewater 
effluents, 6:8303 


Ozonization 
Combined effects of disinfectants on bacteria and viruses, 
6:8293 
Production 
Water-related environmental control requirements at municipal 
solid waste-to-energy conversion facilities, 6:7936 
(DOE/EV—0116) 


Disinfection of wastewater plant effluents using bromine 
chloride versus chlorine and its environmental impact, 6:8166 

Relationship of disinfection to mutagenicity in wastewater 
effluents, 6:8303 


Recycling 

Health effects of water reuse: a combination of toxicological 

and chemical methods for assessment, 6:8306 
Risk Assessment 

Significance of wastewater disinfection to health effects 

observed in swimmers, 6:8280 
Viruses 

Preliminary investigation of the effect of chlorination on virus 

viability in renovated water and sludge, 6:8295 
Waste Processing 

Ozonolysis of aqueous solutions of phenol and thiocyanate, 
6:6887 (ORNL/MIT—318) 

Process for recovering molybdenum and tungsten from mining 
wastewater (Patent), 6:7925 

Water Pollution Control 

Continuous monitoring for specific pollutants in coal 

ification wastewaters (Over 200 organic compounds 
listed), 6:6884 (ANL—80-62) 

Water-related environmental control requirements at municipal 
solid waste-to-energy conversion facilities, 6:7936 
(DOE/EV—0116) 

Water Treatment 

Water-related environmental control requirements at municipal 
solid waste-to-energy conversion facilities, 6:7936 
(DOE/EV—0116) 

WATER 


See also DRINKING WATER 
FEEDWATER 
GROUND WATER 
SEAWATER 
SURFACE WATERS 
WASTE WATER 


Chemical Reactions 
Hydrothermal interaction of simulated nuclear waste glass in 
the presence of basalts, 6:7034 


Characterization of nonvolatile halogenated compounds 
formed during water chlorination, 6:8133 

Water chlorination: environmental impact and health effects. 
Volume 3, 6:8278 


Instrument for measuring water content and density of mixture 
of oil, gas and water based on a radioactive low energy 
photon source, 6:6933 (ANL-Trans—1189) 

Infrared Spectra 

Chemistry of HO2NO, and the photochemistry of the HO/sub 

x/-NO/sub x/-CO/sub x/ system, 6:8017 (LBL—11480) 
Photolysis 

Kinetic study of radical-aromatic hydrocarbon reactions. 
Annual progress report No. 2, May 1, 1979-April 30, 1980, 
6:8032 (DOE/ER/06030—2) 

Solar Distillation 
Solar still (Patent), 6:7413 
Solidification 


Solidification in two-phase flow, 6:8070 
Trace Amounts 

Computer automation of continuous-flow analyzers for trace 
constituents in water. Volume 4. Description of program 
segments. Part 9. TAA03, 6:8096 (UCRL— 
52532(Vol.4)(Pt.9)) 

Computer automation of continuous-flow analyzers for trace 
constituents in water. Volume 4. Description of program 
segments. Part 7. TAAO1, 6:8095 (UCRL— 
52532(Vol.4)(Pt.7)) 

Two-Phase Flow 
Solidification in two-phase flow, 6:8070 





WATER COOLED REACTORS 
Two-Phase Fiow 


WATER COOLED REACTORS 


See also BWR TYPE REACTORS 
PWR TYPE REACTORS 


Loss of Coolant 
Effect of artificial surface roughness on the rewetting of a fuel 
rod from above the Leidenfrost temperature, 6:7779 
Radiation Protection 
Assessment of engineering techniques for reducing 
occupational radiation exposure at operating nuclear power 
plants, 6:7778 
Transient Overpower Accidents 
Assessment of light-water-reactor fuel damage during a 
reactivity-initiated accident, 6:7765 
WATER HEATERS 
See also SOLAR WATER HEATERS 


Demonstration of a heat pump water heater. Volume 3. Design 
report, 6:7882 (ORNL/Sub—7321/3) 
tion Programs 


Demonstration of a heat pump water heater. Volume 3. Design 
report, 6:7882 (ORNL/Sub—7321/3) 
Design 
Demonstration of a heat pump water heater. Volume 3. Design 
report, 6:7882 (ORNL/Sub—7321/3) 
Energy Efficiency 
Appliance energy efficiency in new home construction. Final 
report, 6:7875 (DOE/CS/23999—T1) 
Performance Testing 
Demonstration of a heat pump water heater. Volume 3. Design 
report, 6:7882 (ORNL/Sub—7321/3) 
WATER POLLUTION 
Risk Assessment 
Design and conduct of hazard evaluation programs for the 
aquatic environment, 6:8172 
WATER QUALITY 
Biological Indicators 
Reduction of residual chlorine by intensive monitoring of 
bacterial population in supplied water, 6:8167 
Monitoring 
Reduction of residual chlorine by intensive monitoring of 
bacterial population in supplied water, 6:8167 
Safety Standards 
Ecological and environmental factors to be considered in 
developing chlorine criteria, 6:8173 
WATER TREATMENT 
Cost Benefit Analysis 
Health risk assessments: statutory and regulatory requirements 
under the Safe Drinking Water Act, 6:8183 
Energy Conservation 
Low energy wastewater treatment, 6:7941 
WATER TREATMENT PLANTS 
Chemical Effluents 
Relationship of disinfection to mutagenicity in wastewater 
effluents, 6:8303 
Heat Recovery 
Heat recovery from waste water by energy-saving heat pump 
systems in connection with water treatment plants, 6:7935 
(BMFT-FB-T—80-022) 
Quality Control 
Microbiological dose as a measure of disinfection, 6:8164 
WATER WALLS 
Design 
Self-insulating water wall: a passive solar module for heating 
and cooling, 6:7275 (CONF-790118—) 
Water wall passive systems: for new and retrofit construction, 
6:7273 (CONF-7901 18—) 
Performance 
Self-insulating water wall: a passive solar module for heating 
and cooling, 6:7275 (CONF-7901 18—) 
Water wall passive systems: for new and retrofit construction, 
6:7273 (CONF-790118—) 
Performance Testing 
Comparative performance data from side by side tests of 
various waterwalls in a low sun climate, 6:7274 (CONF- 
790118—) 
WATERSHEDS 
See also COLUMBIA RIVER BASIN 
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Radionuclide Migration 
Areal distribution of Co, '°7Cs, and Sr in streambed 
gravels of White Oak Creek Watershed, Oak Ridge, 
Tennessee, 6:8181 (ORNL/TM—7318) 
WAY OF LIFE 
See LIFE STYLES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEEDS 
Sensitivity 
Changes in the levels of abscisic acid and its metabolites in 
excised leaf blades of Xanthium strumarium during and after 
water stress, 6:8201 
WEINBERG-SALAM GAUGE MODEL 
P Invariance 
Parity nonconservation in '*F, *°F, and 74Ne, 6:8419 
WELDED JOINTS 
See also BRAZED JOINTS 
Failure Mode Analysis 
Analysis of a failed hot-gas sampler coupling from the IGT 
HYGAS pilot plant, 6:6838 (ANL/MSD/FE—80-6) 
Nondestructive Testing 
Development of automated welding process for field 
fabrication of thick walled pressure vessels. Fourth quarter, 
FY 1980, 6:8054 (DOE/ET/13511—T3) 
Electron-beam welding of J-curve pipelines (Up to 36 in.-dia 
pipes), 6:8080 
Quality Control 
Commissioning and production experience with a new flash 
welding machine for boiler tubes, 6:7696 
Electron-beam welding of J-curve pipelines (Up to 36 in.-dia 
pipes), 6:8080 
WELDING 
(All endothermic processes for material joining.) 
See also ARC WELDING 
Automation 
Development of automated welding process for field 
fabrication of thick walled pressure vessels. Fourth quarter, 
FY 1980, 6:8054 (DOE/ET/13511—T3) 
Meetings 
Second international conference on pipewelding. Volume 1. 
Papers, 6:8052 
WELDING MACHINES 
Performance 
Commissioning and production experience with a new flash 
welding machine for boiler tubes, 6:7696 
WELDS 
See WELDED JOINTS 
WELL DRILLING 
See also DIRECTIONAL DRILLING 
Drilling Equipment 
Enlarged bore hole drilling method (Patent), 6:6927 
Knockdown centralizer (Patent), 6:6926 
WELL LOGGING 
See also GEOPHYSICAL SURVEYS 
Computer Codes 
WELLOG: computer software system for analyzing and 
plotting well log data (a user's guide to WELLOG.REV2), 
6:7621 (DOE/ID/12079—-17) 
WELLS 


See also GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 


Monitoring 
Well level monitoring investigation. Series 1, Series 2 and 
Supplemental Well Series final reivew, 6:6981 
(DOE/LC/10787—52) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WESTINGHOUSE GASIFICATION PROCESS 
Operation 
Advanced coal gasification system for electric power 
generation. Third quarterly progress report, April 1-June 30, 
1980, 6:6841 (DOE/ET/14752—T1) 
Process Development Units 
Advanced coal gasification system for electric power 
generation. Third quarterly progress report, April 1-June 30, 
1980, 6:6841 (DOE/ET/14752—T1) 
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WHEY 
Fermentation 

Ethanol production in Northern New York: technical and 
economic feasibility. Final report, 6:7153 (NYSERDA—80- 
22) 

WIND 
Data Compilation 

Environmental data for sites in the National Solar Data 
Network, 6:7120 (SOLAR/0010—79/07) 

Environmental data for sites in the National Solar Data 
Network, 6:7121 (SOLAR/0010—80/11) 

WIND POWER 
Availability 

Offshore wind power model estimates., 6:7646 

Wind electric power generation and connection to a rural 
electric cooperative in northeast Nebraska, 6:7666 (CONF- 
7905 109—) 

Environmental Impacts 

Final Environmental Impact Report for the California Energy 

Commission Solar Program and Wind Program, 6:8189 
Information Centers 
Solar and wind energy research program (SWERP) 
information centre, 6:7105 (CONF-7908116—(Vol.1)) 
Prospecting 
Siting small wind turbines, 6:7660 (CONF-7905109—) 
Research Programs 
Solar energy research in Sweden, 6:7435 
WIND POWER PLANTS 
Demonstration Programs 
Federal Wind Energy program: an overview, 6:7659 (CONF- 
7905 109—) 

Design 

Recent developments in wind energy., 6:7689 
Offshore Sites 

Offshore wind power model estimates., 6:7646 
Reliability 

Reliability of wind-assisted utility systems, 6:7705 
Research Programs 

Recent developments in wind energy., 6:7689 

WIND TURBINES 
See also VERTICAL AXIS TURBINES 

Agriculture 

Agricultural use of wind power, 6:7651 (CONF-7905109—) 

Application of windmills to apple cooling and storage, 6:7658 
(CONF-7905 109—) 

Deep well, wind-assisted irrigation pumping, 6:7653 (CONF- 
7905109—) 

Development of a wind-powered water heating system for 
dairy application, 6:7657 (CONF-7905109—) 

How farmers adopt new practices and equipment, 6:7669 
(CONF-7905109—) 

Market potential for wind energy applications in agriculture, 
6:7647 (CONF-7905109—) 

Preliminary results of a 15-kW WECS operating with utility 
interface on a private dairy farm, 6:7664 (CONF-7905109—) 

Small wind turbine system operation in rural applications, 
6:7665 (CONF-7905 109—) 

Swedish wind energy program, as it applies to small wind 
energy systems and agricultural applications, 6:7663 (CONF- 
7905 109—) 

Wind electric power generation and connection to a rural 
electric cooperative in northeast Nebraska, 6:7666 (CONF- 
7905 109—) 

Wind energy applications in agriculture, 6:7650 (CONF- 
7905 109—) 

Demonstration Programs 

Preliminary results of a 15-kW WECS operating with utility 
interface on a private dairy farm, 6:7664 (CONF-7905109—) 

Small wind turbine system operation in rural applications, 
6:7665 (CONF-7905109—) 

Wind electric power generation and connection to a rural 
electric cooperative in northeast Nebraska, 6:7666 (CONF- 
7905 109—) 

Economics 

Market potential for wind energy applications in agriculture, 

6:7647 (CONF-7905109—) 


wooD 
Structural Chemical Analysis 


Market 
Market potential for wind energy applications in agriculture, 
6:7647 (CONF-7905109—) 
Meetings 
Wind energy applications in agriculture, 6:7650 (CONF- 
7905 109—) 
Performance Testing 
Deep well, wind-assisted irrigation pumping, 6:7653 (CONF- 
7905 109—) 
New developments in small wind energy conversion systems, 
6:7661 (CONF-7905109-—) 
Turbulence and wind-turbine performance, 6:7688 
Refrigeration 
Wind-driven refrigeration project, 6:7668 (CONF-7905109—) 
Research Programs 
Agricultural use of wind power, 6:7651 (CONF-7905109—) 
Overview of USDA energy programs, 6:7655 (CONF- 
7905 109—) 
Site Selection 
Siting small wind turbines, 6:7660 (CONF-7905109—) 
Space Heating 
Wind energy for heating farm structures, 6:7656 (CONF- 
7905 109—) 
Specifications 
New developments in small wind energy conversion systems, 
6:7661 (CONF-7905109—) 
Wind-driven refrigeration project, 6:7668 (CONF-7905109—) 
WINDOWS 
Energy Efficiency 
Thin film electrochromic materials for energy efficient 
windows, 6:7879 (LBL—10862) 
Solar Control Films 
Thin film electrochromic materials for energy efficient 
windows, 6:7879 (LBL—10862) 
Thermal Insulation 
Window insulation: a neighborhood demonstration project, 
6:7869 (CONF-790118—-) 
U Values 
Optimization of a multifunctional-glazed window relative to 
source and thermal insulation, 6:7877 (EUR—6811-DE) 
WIND-POWERED PUMPS 
Agriculture 
Design and field testing of a variable-speed VAWT system for 
low-lift irrigation pumping, 6:7654 (CONF-7905 109—) 
Feasibility Studies 
Evaluation of methods for applying wind energy in Great 
Plains irrigation, 6:7652 (CONF-7905109—) 
Performance 
Design and field testing of a variable-speed VAWT system for 
low-lift irrigation pumping, 6:7654 (CONF-7905109—) 
Research Programs 
Agricultural use of wind power, 6:7651 (CONF-7905109—) 
WINSTON COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 
wooD 
Mass Spectroscopy 
Study of coal structure using secondary ion mass spectrometry, 
6:6874 (PNL—3650) 
Milling 
Methods for milling, 6:7921 (STU—76-6892) 
Refining 
Chemical additives at refining, 6:7920 (STU—76-6892) 
Chlorine oxide treatment of thermomechanical pulp, 6:7919 
(STU—76-6892) 
Energy conserving chip refining, 6:7914 (STU—76-6892) 
Microbial digestion in connection with production of 
thermomechanical pulp, 6:7916 (STU—76-6892) 
Ozone treatment of thermo-defibrated pulp, 6:7917 (STU—76- 
6892) 
Ozone treatment of thermomechanical pulp, 6:7918 (STU—76- 
6892) 
Solar Drying 
Better lumber drying process with a non-greenhouse type solar 
kiln, 6:7382 (CONF-7908116—(Vol.2)) 
Structural Chemical Analysis 
Study of coal structure using secondary ion mass spectrometry, 
6:6874 (PNL—3650) 





WOOD BURNING APPLIANCES 
Structural Chemical Analysis 


WOOD BURNING APPLIANCES 
See also WOOD BURNING FURNACES 
Design 
Stove-hearth combinations (Patent), 6:8078 
WOOD BURNING FURNACES 
Demonstration Programs 
Demonstration programs of wood fired equipment for space 
heat and cogeneration in Prince Edward I, 6:7137 (CONF- 
7908 116—(Vol.1)) 
WOOD FUELS 
Economic Analysis 
Economics of wood fuel use, 6:7151 (MASEC-CF—80-005) 
Environmental Impacts 
Environmental considerations for wood fuel users, 6:7152 
(MASEC-CF—80-005) 
Management 
Maine firewood study. Final report, 1 November 1978-15 
January 1980, 6:7141 (DOE/ET/15437—4) 


Maine firewood study. Final report, 1 November 1978-15 
January 1980, 6:7141 (DOE/ET/15437—4) 
Meetings 
Mid-American wood combustion conference, November 8-9, 
1979, 6:7150 (MASEC-CF—80-005) 
Socio-Economic Factors 
Environmental considerations for wood fuel users, 6:7152 
(MASEC-CF—80-005) 
WOOD PRODUCTS INDUSTRY 


See also FURNITURE INDUSTRY 
PAPER INDUSTRY 


Energy Conservation 
Chemical additives at refining, 6:7920 (STU—76-6892) 
Energy conserving chip refining, 6:7914 (STU—76-6892) 
Literature study of energy intensive stages in the production of 
thermomechanical pulp, 6:7922 (STU—76-6892) 
Methods for milling, 6:7921 (STU—76-6892) 
Ozone treatment of thermo-defibrated pulp, 6:7917 (STU—76- 
6892) 
Ozone treatment of thermomechanical pulp, 6:7918 (STU—76- 
6892) 
Energy Consumption 
Chlorine oxide treatment of thermomechanical pulp, 6:7919 
(STU—76-6892) 
Microbial digestion in connection with production of 
thermomechanical pulp, 6:7916 (STU—76-6892) 
Reviews 
Literature study of energy intensive stages in the production of 
thermomechanical pulp, 6:7922 (STU—76-6892) 
Waste Heat Utilization 
Apparatus for processing wood products using heat from a 
boiler for indirectly heating drying gas (Patent), 6:7923 
Waste Processing 
Chlorinated organics in bleach plant effluents of pulp and 
paper mills (Literature review), 6:8153 
WOOD WASTES 
Combustion 
Furnace especially well suited for burning straw, wood waste 
materials and the like (Patent), 6:8077 
Fluidized-Bed Combustion 
Economics of energy recovery from biomass using fluidized- 
bed combustion, 6:7175 
Industrial cogeneration design and demonstration program, 
6:7926 
Meetings 
Mid-American wood combustion conference, November 8-9, 
1979, 6:7150 (MASEC-CF—80-005) 
WOOD-FUEL POWER PLANTS 
Demonstration Programs 
Demonstration programs of wood fired equipment for space 
heat and cogeneration in Prince Edward I, 6:7137 (CONF- 
7908 116—(Vol.1)) 
Economic Analysis 
Economics of wood fuel use, 6:7151 (MASEC-CF—80-005) 
WORKERS 
See PERSONNEL 
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WYOMING 
Coal Mining 
Western Coai Survey: a survey of coal mining capacity in the 
west, 6:6913 (DOE/RA—0045/1) 
Geochemical Surveys 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Geothermal Resources 
Assessment of the geothermal potential within the BPA 
marketing area, 6:7604 (DOE/BP/15325—T13) 
Assessment of the geothermal potential within the BPA 
marketing area, 6:7633 (DOE/BP/15325—T1) 
Uranium Deposits 
Survey of lands held for uranium exploration, development, 
and production in fourteen western states in the six-month 
period ending June 30, 1980, 6:6984 (GJBX—8(81)) 


X 


X RADIATION 
Biological Radiation Effects 
Immunodepression, a noncontributor to radiation-induced 
leukemogenesis of the RFM mouse, 6:8243 
XENON 
Ion-Atom Collisions 
Collisions of UF~ d ions with Ar, Xe, SFe, and UF, 6:8354 
Muonium 
Muonium in the condensed phases of Ar, Kr, and Xe, 6:8355 
Potentials 
Repulsive forces of simple molecules and mixtures at high 
density and temperature, 6:7990 
Shock Waves 
Repulsive forces of simple molecules and mixtures at high 
density and temperature, 6:7990 
XENON COMPOUNDS 
Emission Spectra 
Emission spectra of KrXeCl*, KrXeBr*, KrXel*, ArKrF*, and 
ArKrCl*, 6:8347 
Energy-Level Transitions 
Energy curves and moments for PbHe and PbXe, 6:8373 
Ultraviolet Spectra 
Emission spectra of KrXeCl*, KrXeBr*, KrXel*, ArKrF*, and 
ArKrCl*, 6:8347 
X-RAY SOURCES 
See also COSMIC X-RAY SOURCES 
Status of advanced bremsstrahlung converters, 6:8493 
(SAND—80-2536C) 
X-RAY SPECTROMETERS 
Focusing x-ray spectrograph for laser fusion experiments, 
6:8502 
X-RAY TUBES 
Beryllium 
Development of miniaturized proximity focused streak tubes 
for visible light and x-ray applications. Final report and 
progress, April-September 1977, 6:8051 (COO—2809-1) 
Fabrication 
Development of miniaturized proximity focused streak tubes 
for visible light and x-ray applications. Final report and 
progress, April-September 1977, 6:8051 (COO—2809-1) 
XYLENE-PARA 
Chemical Reaction Kinetics 
Kinetics of chlorination of p-xylene in aqueous solution, 6:8144 
Chlorination 
Kinetics of chlorination of p-xylene in aqueous solution, 6:8144 
XYLOSE 
Recovery 
Xylose recovery from hemicellulose by selective acid 
hydrolysis, 6:7179 
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YANG-MILLS THEORY 
Continuity Equations 
Non-local continuity equations for self-dual SU(N) Yang-Mills 
fields, 6:8406 
Reviews 
Introduction to the Yang-Mills quantum theory, 6:8405 
YTTERBIUM 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
YTTERBIUM 173 TARGET 
Neutron Reactions 
Level structure of '*Yb from the ‘7° Yb(n,y) reaction, 6:8434 
YTTERBIUM 174 
Energy Levels 
Level structure of ‘Yb from the '* Yb(n,y) reaction, 6:8434 
YTTRIUM 
Crystal Structure 
Strain-induced softening of certain eutectics, 6:7967 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 


ZEA MAYS 
See MAIZE 
ZERO POWER REACTORS 
See also ORNL-PCA REACTOR 
Safeguards 
Fast critical assembly safeguards. Summary report, October 
1978-September 1979, 6:7067 (ANL—80-13(Vol.2)) 
ZINC 
Absorption Spectroscopy 
Simple, low-cost method for the dissolution of meta! and 
mineral samples in plastic pressure vessels, 6:8000 (BM-RI— 
8480) 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Newcastle NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:6992 (LA—8004-MS) 
Atom-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Biological Effects 
Studies on in vitro dose-response characteristics of trace 
elements (Zn, Se) on lymphohematopoietic progenitors using 
semisolid culture systems, 6:8271 (CONF-791002—) 
Electron-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GJBX—249(80)) 


Resistance of high-level waste materials to dissolution in 
aqueous media, 6:7029 
Oscillator Strengths 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 


ZIRCONIUM ALLOYS 
Sorptive Properties 


Photon-Atom Collisions 
Oscillator-strength moments, stopping powers, and total 
inelastic-scattering cross sections of all atoms through 
strontium, 6:8365 
ZINC CHLORIDES 
Recovery 
Fossil Energy Program. Quarterly progress report for period 
ending September 30, 1980, 6:6813 (ORNL—5702) 
Structure Factors 
X-ray diffraction study of molten zinc chloride at 323 °C, 
6:7985 
ZINC COMPLEXES 
Luminescence 
High pressure luminescence studies of metalloporphyrins in 
polymeric media, 6:7981 
ZINC HALIDE PROCESS 
Materials 
Fossil Energy Program. Progress report for October 1980, 
6:6814 (ORNL/TM—7610) 
Process Development Units 
Zinc chloride process for the hydrocracking of coal, 6:6860 
ZINC OXIDES 
Electroplating 
Microstructural and mechanical property evaluation of black 
chrome and zinc oxide coated solar collectors. Annual 
report No. II, June 1979-March 1980, 6:7500 
(DOE/AL/04266—T1) 
Mechanical 
Microstructural and mechanical property evaluation of black 
chrome and zinc oxide coated solar collectors. Annual 
report No. II, June 1979-March 1980, 6:7500 
(DOE/AL/04266—T1) 
Optical Properties 
Microstructural and mechanical property evaluation of black 
chrome and zinc oxide coated solar collectors. Annual 
report No. II, June 1979-March 1980, 6:7500 
(DOE/AL/04266—T1) 
ZIRCALOY 
Radiation Effects 
Characterization of irradiated Zircaloys: susceptibility to stress 
corrosion cracking. Final report, 6:7753 (EPRI-NP—1557) 
Stress Corrosion 
Characterization of irradiated Zircaloys: susceptibility to stress 
corrosion cracking. Final report, 6:7753 (EPRI-NP—1557) 
ZIRCALOY 2 
Mechanical Properties 
Effect of the zirconium-hydride dispersion and spheroidization 
treatment on the high temperature mechanical properties of 
Zircaloy-2, 6:7975 
ZIRCONIUM 
Absorption Spectra 
Matrix isolation spectra of metal atoms and ions: Ti, Zr, and 
Mo in Ar and Kr, 6:8351 
Activation Analysis 
Determination of hafnium: zirconium ratios by instrumental 
neutron activation analysis, 6:8013 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Brownsville-McAllen NTMS Quadrangles, Texas, 
6:6986 (GIBX—249(80)) 
Leaching 
Resistance of high-level waste materials to dissolution in 
aqueous media, 6:7029 
Ultraviolet Spectra 
Matrix isolation spectra of metal atoms and ions: Ti, Zr, and 
Mo in Ar and Kr, 6:8351 
ZIRCONIUM 90 TARGET 
Pion Minus Reactions 
Experimental study of radiative pion capture on °C, *°Ne, 
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Availability 


NTIS, PC A08/MF AOI 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF A0O1 
NTIS, PC A05/MF AOI 
NTIS, PC A04/MF A0O1 
NTIS, PC A02/MF A0O1 
NTIS, PC A07/MF AOl 
NTIS, PC A03/MF AOI 
NTIS, PC A04/MF AOI 
NTIS, PC A06/MF AO1 
NTIS, PC A03/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0Ol 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A03/MF A0Ol1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF A0Ol1 
NTIS, PC A03/MF AOl1 
NTIS, PC A02/MF AOI 
NTIS, PC A07/MF AOl 
NTIS, PC A04/MF AOI 
NTIS, PC A05/MF AOl 
NTIS, PC A03/MF AOl1 
NTIS, PC A09/MF AOl1 
NTIS, PC A09/MF AOI 
NTIS, PC A07/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC A0S/MF AOl1 


NTIS, PC A02/MF AOl1 
NTIS, PC A06/MF AOI 


NTIS, PC A03/MF AO1 


NTIS, PC A04/MF AOl 
NTIS, PC Al2/MF AOl1 


NTIS, PC Al2/MF AOl 
NTIS, PC A04/MF AO1 
NTIS, PC A15/MF A0Ol 
NTIS, PC A05/MF AO1 
NTIS, PC »14/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A06/MF AO1 


NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AOl1 


NTIS, PC A07/MF A0O1 
NTIS, PC A06/MF AOI 
NTIS, PC A06/MF AO! 
NTIS, PC A10/MF AO1 
NTIS, PC A07/MF AOl1 


NTIS, PC Al1l/MF A0Ol 
NTIS, PC A03/MF AO1 
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Availability 


NTIS, PC Al2/MF AO1 
NTIS, PC A23/MF AO1 


NTIS 

NTIS, PC A03/MF AOI 
See LBL-10862 

NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A1l6/MF AO1 
NTIS, PC A03/MF AO1 


NTIS 
NTIS 
NTIS 
NTIS 
See ORNL/EIS-189 
GPO 
NTIS 


NTIS, PC A19/MF A01 
NTIS, PC A08/MF A0O1 
NTIS, PC A07/MF AO1 
NTIS, PC A04/MF AOl1 


NTIS, PC A08/MF AOI 
NTIS, PC A0S/MF AO1 


NTIS, PC A05/MF A01 
NTIS, PC A99/MF AO1 


NTIS, PC A06/MF AO1 
NTIS, PC A0S/MF AO1 


See DOE/ID/12079-17 
See DOE/ID/12079-20 


Kluwer Boston Inc., Hingham, 
MA 
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Service, Washington, DC 
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Service, Washington, DC 

ECIS, Washington, DC 

ECIS, Washington, DC 

ECIS, Washington, DC 

ECIS, Washington, DC 
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Service, Washington, DC 

ECIS, Washington, DC 
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Service, Washington, DC 


NTIS, PC A04/MF AOl 
NTIS, PC Al2/MF AOl 
NTIS, PC A08/MF AOl1 
NTIS, PC A03/MF AOl1 
NTIS, PC A24/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC Al0/MF AOI 
NTIS, PC A08/MF AO1 
NTIS, PC A03/MF AOI 
NTIS, PC A03/MF AO1 
NTIS, PC A13/MF AOl 


NTIS, PC A02/MF AO1 


NTIS, PC A08/MF AO1 
NTIS, PC Al4/MF AOl1 


NTIS, PC A03/MF AO1 


NTIS, PC A02/MF AOl1 
NTIS, PCE09/MF, $3.65 
NTIS, PC A09/MF AO1 
PC E10/MF, $3.50 
NTIS, PC A20/MF AOl 
NTIS, PCE09/MF, $3.65 
NTIS, PCE09/MF 3.65 
NTIS, PCE09/MF, $3.65 
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GJQ- 6:8017 NTIS, PC Al1/MF AOI 
005(80) 6:6991 NTIS, PCE04/MF, $3.50 6:7980 NTIS, PC A06/MF AOI 
HEDL-SA- 6:8088 NTIS, PC A03/MF AO1 
2178-FP 6:7739 NTIS, PC A02/MF A0O1 6:8180 NTIS, PC A02/MF AOI 
2192-FP 6:8485 NTIS, PC A03/MF AOI 6:7132 NTIS, PC A06/MF A01 
2209-FP 6:7740 NTIS, PC A02/MF AOI 
2256 6:8086 NTIS, PC A02/MF AO1 6:7943 NTIS, PC A06/MF AO1 


HEDL-TME- 

79-60 6:7009 NTIS, PC A05/MF AOI 6:7150 NTIS, PC A07/MF AOI 

HUD-PDR- 6:7151 NTIS, PC A07/MF AOI 
329-2(2) 6:8518 See PB-279-780 6:7152 NTIS, PC A07/MF AOI 
407(2) 6:7404 NTIS, PC A06/MF AO1 
412(2) 6:7878 NTIS, PC A04/MF AO! 6:7011 NTIS, PC A03/MF AO! 
569 6:7863 NTIS 

IDO- 6:7636 NTIS, PC A0S/MF AO1 
10089 6:6850 NTIS, PC A03/MF AO1 6:8274 See DOE/HHS/EPA-05 

IRT- ND- 
0053-016-1(Vol.2)  6:6987 See GJBX-254(80)(Vol.2) 6:7741 NTIS (US Sales Only), PC A02/ 

‘S-M- MF AOl 
303 6:7964 NTIS, PC A02/MF AO1 

K/OA- 6:7738 See ANL-80-78 

4783(Rev.1) 6:6994 NTIS, PC A03/MF AOI 
% 6:8122 NTIS, PC A10/MF AOI 
142 6:6986 See GIBX-249(80) 

LA- 6:7911 NTIS, PC A18/MF AOI 
6016-SOP(Rev.1)  6:8056 NTIS, PC A02/MF AOi 6:7881 NTIS (US Sales Only), PC A06/ 
8004-MS 6:6992 NTIS, PC A10/MF AO1 MF AOl 
8243-PR 6:7010 NTIS, PC A0S/MF AO! 6:7812 NTIS (US Sales Only), PC A99/ 
8419-PR 6:8329 NTIS, PC A02/MF AO! MF AOl 
8471-PR 6:8330 NTIS, PC A03/MF AO! 6:7927 Washington, DC; Department of 
8533 6:8005 NTIS, PC A02/MF AO1 Agriculture (1980). 
8534-MS 6:7979 NTIS, PC A02/MF AO1 6:7845 Sacramento, CA; California 
8540-T 6:8210 NTIS, PC A0S5/MF AOI Energy Commission (1979). 
8548-T 6:8408 NTIS, PC Al2/MF AOI 6:7815 La Grange Park, IL; American 
8550-OBES 6:7612 NTIS, PC A06/MF AO1 Nuclear Society (1980). 
8560-MS 6:8057 NTIS, PC A03/MF AO1 6:7811 Vancouver, WA; Pacific 
8566-MS 6:7645 NTIS, PC A04/MF AOl Northwest River Basins 
8571-MS 6:8006 NTIS, PC AO5S/MF AOI Commission (1979). 
8580-PR 6:8324 NTIS, PC A02/MF AO1 6:8189 Sacramento, CA; California 
8581-PR 6:8212 NTIS, PC A02/MF AO1 Energy Commission (1979). 
8587-MS 6:8505 NTIS, PC E09/MF, $4.70 6:7912 NTIS, PC A06/MF AOI 
8588-MS 6:6893 NTIS, PC A02/MF AO1 6:7837 Lakewood, CO; Geological 
8591-MS 6:8098 NTIS, PC A02/MF AO1 Survey (1980). 

8599-T 6:7149 NTIS, PC A0S/MF AO1 6:7838 Lakewood, CO; Geological 
8602-MS 6:8211 NTIS, PC A02/MF AO1 Survey (1980). 

8603-MS 6:8007 NTIS, PC A02/MF AOI 6:7839 Lansing, MI; Department of 
8608-MS 6:7627 NTIS, PC A06/MF AO1 Natural Resources (1980). 
8622-MS 6:7405 NTIS, PC A05/MF AOI 6:7714 TIC 

8630-PR 6:8428 NTIS, PC A03/MF AO! 

8630-PR 6:8429 NTIS, PC A03/MF AOI 6:7403 See DOE/TIC-11105 
8630-PR 6:8432 NTIS, PC A03/MF AOI 

8631-MS 6:8509 NTIS, PC A03/MF AOI 6:7640 NTIS, PC AOS/MF AOI 
8640-MS 6:8112 NTIS, PC A02/MF AO1 

8641-MS 6:7899 NTIS, PC A04/MF AOI 6:7153 NYSERDA, Albany, NY 
8644-PR 6:6983 NTIS, PC A02/MF AO! 

8650-MS 6:8468 NTIS, PC A02/MF AO! 6:7012 NTIS, PC All/MF AOI 
8654-MS 6:8275 NTIS, PC A02/MF AO1 128(Vol.1) 6:7069 NTIS, PC A0S/MF AO1 

LA-tr- 128(Vol.2) 6:7070 NTIS, PC A99/MF AOI 
80-20 6:8192 NTIS, PC A02/MF AO1 128(Vol.3) 6:7071 NTIS, PC A06/MF AO1 
80-32 6:6998 NTIS, PC A03/MF AO1 191 6:7002 NTIS, PC A02/MF AO1 
80-33 6:6995 NTIS, PC A02/MF AO1 ORAU/IEA- 

80-39 6:6997 NTIS, PC A02/MF AO1 80-14(M) 6:8188 NTIS, PC A06/MF AO1 

LA-UR- ORNL- 

80-2344 6:7718 NTIS, PC A02/MF AOI 5316 6:7742 NTIS, PC Al4/MF AOI 
80-2523 6:8091 NTIS, PC A02/MF AOI 5656 6:7817 NTIS, PC A06/MF AOI 
80-3167 6:8087 NTIS, PC A02/MF AO1 5702 6:6813 NTIS, PC A15/MF AOI 
80-3190 6:8058 NTIS, PC A02/MF AOI ORNL/EIS- 

80-3359 6:8042 NTIS, PC A02/MF AO1 6:8276 NTIS, PC A04/MF AOI 
80-3467 6:7062 NTIS, PC A02/MF AO1 

80-3523 6:7628 NTIS, PC A02/MF AOI 8 6:6887 NTIS, PC A03/MF AO! 
80-3710 6:7068 NTIS, PC A02/MF AOI ORNL/Sub- 

L- 79/ 21453/ 5 6:8486 NTIS, PC A03/MF AO1 
9866 6:8237 NTIS, PC A04/MF AO1 7321/ 3 6:7882 NTIS, PC A04/MF AO1 
10441 6:7786 NTIS, PC A03/MF AO1 ORNL/IM- 

10862 6:7879 NTIS, PC A03/MF AO! 6593/ R1 6:8008 NTIS, PC A03/MF AO1 
10954 6:8415 NTIS, PC A06/MF AO1 6693 6:6851 NTIS, PC A07/MF AO1 
10996 6:7880 NTIS, PC A02/MF AO1 7126/ R1 6:8517 NTIS, PC A03/MF AO! 
11112 6:8331 NTIS, PC A02/MF AO1 7260 6:8094 NTIS, PC A03/MF AO1 
11147 6:8238 NTIS, PC A08/MF AO1 7292 6:8487 NTIS, PC A02/MF AO1 
11187 6:7629 NTIS, PC A06/MF AO1 7318 6:8181 NTIS, PC A04/MF AOI 
11211 6:8016 NTIS, PC A04/MF AO1 7369 6:8510 NTIS, PC A07/MF AOI 
11297 6:7762 NTIS, PC A02/MF AOI 7431 6:7013 NTIS, PC A10/MF AO1 
11305 6:8030 NTIS, PC A08/MF A01 7480 6:7737 NTIS, PC ACS/MF AO1 
11324 6:7695 NTIS, PC A02/MF AOI 7487 6:8469 NTIS, PC A07/MF AO1 
11356 6:6958 NTIS, PC A04/MF AO1 7508 6:8470 NTIS, PC A03/MF AO1 
11456 6:7085 NTIS, PC A03/MF AOl 7517 6:8059 NTIS, PC A03/MF A01 
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7520 6:8471 NTIS, PC A02/MF AO1 4,219,729 6:7506 
7522 6:7758 NTIS, PC A03/MF AOI 4,219,735 6:8061 

7526 6:8488 NTIS, PC A03/MF AOI 4,219,746 6:7784 

7529 6:8472 NTIS, PC A02/MF A01 4,219,804 6:8100 

7562 6:8473 NTIS, PC A04/MF AOI 4,219,830 6:7165 

7568 6:8009 NTIS, PC A03/MF AO1 RE30,383 6:7162 

7569 6:6996 NTIS, PC A02/MF AO! RE30,384 6:7163 

7580 6:7913 NTIS, PC A04/MF AO1 PB- 

7610 6:6814 NTIS, PC A06/MF AO1 279-780 6:8518 NTIS$12.00 

7647 6:8439 NTIS, PC A02/MF AO1 PNL- 

ORNL-tr- 3146 6:7014 NTIS, PC A04/MF AOI 
4678 6:6907 NTIS, PC A03/MF AO1 3309 6:7883 NTIS, PC A05/MF AOI 
4703 6:8084 NTIS, PC A02/MF AOI 3365 6:7015 NTIS, PC A03/MF AO1 

ORO- 3432 6:7016 NTIS, PC A04/MF AOI 


4935-041 6:7084 NTIS, PC A02/MF AOI 3479 6:7017 NTIS, PC A03/MF AO1 
4935-042 6:8433 NTIS, PC A02/MF AOI 3495 6:7018 NTIS, PC A99/MF AO1 
PATENTS-US- (US: Commissioner of Patents, Washington, D.C. 3516 6:7019 NTIS, PC A04/MF AOI 


20231, USA, $.50 per copy. Government Patent 3518 6:7063 NTIS, PC A03/MF AO1 
Applications available from NTIS) 3548 6:8126 NTIS, PC A07/MF AOI 


3615 6:7503 NTIS, PC A03/MF AOI 
nas aan 3625 6:7787 NTIS, PC A06/MF AO! 
129.535 6:7091 3628 6:8043 NTIS, PC A03/MF AO1 
129,867 6:7083 3650 6:6874 NTIS, PC A03/MF AOl1 
129,932 6:7716 3659 6:6925 NTIS, PC A03/MF AOI 
132,356 6:7794 PNL-SA- 

132,357 6:6862 8968 6:7197 NTIS, PC A02/MF AO1 
132,433 6:7072 PPPL- 
133,693 6:6931 1685 6:8489 NTIS, PC AOS/MF AO1 
134,815 6:8092 1721 6:8490 NTIS, PC A02/MF AOl1 
4.218.832 6.7923 1722 6:8491 NTIS, PC A02/MF AOI 
4,218,880 6:7949 1724 6:8474 NTIS, PC A03/MF AOI 
4.218.889 6.7202 1725 6:8492 NTIS, PC A02/MF AOI 
4.218.891 6.7884 1735 6:8475 NTIS, PC A03/MF AO1 
4.218.908 6.7751 1736 6:8064 NTIS, PC A02/MF AO1 
4.218.980 6.8077 1737 6:8476 NTIS, PC A02/MF AOI 
4.218.992 6.7950 1739 6:8477 NTIS, PC A02/MF AOI 
4,218,993 6:7948 — 
4,218,998 6:7951 
4,219,003 6:7952 RDT-INDEX- 
4,219,005 6:7885 (1-81) 6:7733 RSO 
"319: (1-81) (Master) 6:7734 RSO 
RFP- 


>> >> rrr>rrr>> 


6:7860 NTIS, PC A04/MF AO1 


4,219,006 6:8078 
aie fold 2944 6:7020 NTIS, PC A02/MF AOI 
py ono ppd 6:8073 NTIS, PC A02/MF AOI 
aad pone 6:7021 NTIS, PC A02/MF AOl 
<seae’ pind 3162 6:7064 NTIS, PC A03/MF AOI 
4,219,051 6:8060 4 
peso “aime 6:7022 NTIS, PC A18/MF AOI 
4,219,074 6:7788 ; 
<naaes “ame 6:7065 NTIS, PC A16/MF AOI 
psn pn 6:7154 NTIS, PC A06/MF AOI 
caenaee roe 6:7198 NTIS, PC A06/MF AOl 
bomen poe 6:7648 NTIS, PC A15/MF AOI 
<naane pr 6:7649 NTIS, PC A15/MF AOl 
py nen aan 6:7670 NTIS, PC A15/MF AO1 
pay pb 6:7671 NTIS, PC A15/MF AOI 
caren a 6:7672 NTIS, PC A15/MF AO1 
aaa papain 6:7673 NTIS, PC A15/MF AO! 
Satay 6:6959 6:7674 NTIS, PC A15/MF AO1 
pene 6:7100 6:7675 NTIS, PC A15/MF AOI 
<a 6:7102 6:7676 NTIS, PC A15/MF AOI 
4219,305 6:7953 6:7677 NTIS, PC A15/MF AOI 
4,219,338 6:6855 6:7678 NTIS, PC A15/MF AO1 
4,219,341 6:7412 6:7679 NTIS, PC A15/MF AO1 
4,219,342 6:7715 6:7680 NTIS, PC A15/MF AOI 
4,219,368 6:7164 6:7681 NTIS, PC A15/MF AOI 
4,219,387 6:7413 6:7682 NTIS, PC A15/MF AOI 
4,219,402 6:6854 6:7683 NTIS, PC A15/MF AO1 
4,219,403 6:6856 6:7684 NTIS, PC A15/MF AO1 
4,219,404 6:6934 6:7685 NTIS, PC A15/MF AOI 
4,219,405 6:6935 6:7686 NTIS, PC A15/MF AOl1 
4,219,406 6:6936 6:7687 NTIS, PC A15/MF AO1 
4,219,407 6:6857 6:8511 NTIS, PC A0S/MF AO1 
4,219,409 6:6905 6:7504 NTIS, PC A03/MF AO1 
4,219,416 6:7925 80-2367) 6:8512 NTIS, PC A04/MF AOI 
4,219,429 6:6930 80-2461 6:7155 NTIS, PC A03/MF AOI 
4,219,442 6:6937 80-2536C 6:8493 NTIS, PC A03/MF AOI 
4,219,445 6:7094 80-7114 6:8332 NTIS, PC A07/MF AO1 
4,219,447 6:6938 80-8038 6:8513 NTIS, PC A02/MF AOI 
4,219,519 6:6904 80-8228 6:7199 NTIS, PC A04/MF AO1 
4,219,534 6:8082 80-8239 6:7200 NTIS, PC A03/MF AO1 
4,219,537 6:8083 80-8246 6:8045 NTIS, PC A03/MF AOI 
4,219,538 6:8044 80-8248 6:7201 NTIS, PC A02/MF AOI 
4,219,611 6:7861 SERI/PR- 
4,219,612 6:7793 623-425 6:7156 NTIS, PC A0S/MF AOI 
4,219,705 6:8461 9237-1-T1 6:7157 NTIS, PC A03/MF AOI 
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9237-1-T1 6:7157 NTIS, PC A03/MF AO1 
SERI/SP- 6:7833 US Gological Survey, Reston, VA 
434-470 6:7133 NTIS, PC A03/MF AO1 6:8130 06 
755-789 6:7119 NTIS, PC A13/MF AOI 6:8321 b 1 
SERI/TR. NTIS, PC A04/MF AO 
721-823 6:7406 NTIS, PC A02/MF AOl1 6:8464 See DOE/ET/52048-12 
722-583 6:7134 NTIS, PC A09/MF AO1 
733-790(Vol. 1) 6:7818 NTIS, PC Al1/MF AOI 6:8497 NTIS, PC A03/MF AO! 
751-746 6:7407 NTIS, PC A13/MF AOl 6:8498 NTIS, PC A0S/MF AO1 
8041-9-T1 6:7158 NTIS, PC A04/MF AOl Yy. 
8170-1-T2 6:7159 NTIS, PC A04/MF AOI ’ 
SLAC-PUB. 6:7965 NTIS, PC A03/MF AO1 
2612 6:7864 NTIS, PC A02/MF AO1 
2625 6:8391 NTIS, PC A04/MF AOI 
2638 6:8383 NTIS, PC A02/MF AOl1 
6:8451 NTIS, PC A02/MF AOl1 
SOLAR/0004- 


80/ 18 6:7408 NTIS, PC A03/MF AO1 
SOLAR/0010- 
79/ 07 6:7120 NTIS, PC Al10/MF AOl1 
80/ 11 6:7121 NTIS, PC All/MF AOl 
SOLAR/0016- 
78/ 33 6:7409 NTIS, PC A02/MF AOl1 
SOLAR/1010- 
78/ 36 6:7410 NTIS, PC A02/MF A0Ol1 
SORI-EAS- * U.S. GOVERNMENT PRINTING OFFICE: 1981—740-143/38 
78-409 6:7213 NTIS, PC A05/MF AO1 
SSS-R- 
80-4416 6:6846 See FE-1770-66 
STU- 
76-6892 6:7914 NTIS (US Sales Only), PC Al4/ 
MF AO! 
76-6892 6:7915 NTIS (US Sales Only), PC Al4/ 
MF AOl 
76-6892 6:7916 NTIS (US Sales Only), PC Al4/ 
MF AO! 
76-6892 6:7917 NTIS (US Sales Only), PC Al4/ 
MF AO! 
76-6892 6:7918 NTIS (US Sales Only), PC A1l4/ 
MF AOl 
76-6892 6:7919 NTIS (US Sales Only), PC Al4/ 
MF AOl 
76-6892 6:7920 NTIS (US Sales Only), PC Al4/ 
MF AO! 
76-6892 6:7921 NTIS (US Sales Only), PC Al4/ 
MF AO! 
76-6892 6:7922 NTIS (US Sales Only), PC A14/ 
MF AOl 
UCAR- 
6:8494 NTIS, PC AO5/MF AO1 


6:8099 NTIS, PC A05/MF AOl1 
6:7630 NTIS, PC A02/MF AOl 

18872(Vol.1) 6:8519 NTIS, PC A02/MF AOl1 
18872(Vol.2) 6:8520 NTIS, PC AO5/MF A0Oi 
18872(Vol.3) 6:8521 NTIS, PC A05/MF AO1 
18872(Vol.4) 6:8522 NTIS, PC A04/MF AOl1 
18872(Vol.5) 6:8523 NTIS, PC A04/MF AOl1 
18872(Vol.6) 6:8524 NTIS, PC A04/MF AO1 
18882 6:8065 NTIS, PC A03/MF AOl1 

UCRL- 
15297 6:7023 NTIS, PC A13/MF A0Ol1 
15297(Vol.3) 6:7024 NTIS, PC A04/MF AO1 
50026-80-2 6:6852 NTIS, PC A03/MF AO1 
50026-80-3 6:6853 NTIS, PC A03/MF AOl1 
§2532(Vol.4) (Pt.7) 6:8095 NTIS, PC A03/MF AOl1 
§2532(Vol.4) (Pt.9) 6:8096 NTIS, PC A03/MF AOl1 
52906 6:8320 NTIS, PC A08/MF A0O1 
52984 6:8325 NTIS, PC A04/MF AOl 
52999 6:8514 NTIS, PC A03/MF AOl1 
53070 6:8010 NTIS, PC A02/MF AOl1 
53081 6:8069 NTIS, PC A06/MF AOl1 
53083 6:7802 NTIS, PC AO5S/MF AO1 
84270(Rev.1) 6:8495 NTIS, PC A02/MF AOl1 
84436 6:8496 NTIS, PC A02/MF AOI 
85006 6:7025 NTIS, PC A03/MF AOl 
85247 6:8478 NTIS, PC A02/MF AOl 
85273 6:8182 NTIS, PC A02/MF A0Ol1 

UDR-TR- 

6:7399 See DOE/NASA/CR-161589 


80-58 
UILU-ENG- 
80-1733 6:8507 See COO-2383-0075 
UIUCDCS-R- 

80-1036 6:8507 See COO-2383-0075 
UR- 

3490-1851 6:8206 NTIS, PC A02/MF A0O1 





Abbreviations Used in Availability Column 





DOE reports so designated are maintained in the 
organizations listed on the inside back cover. NTIS NORTH AMERICAN PRICE CODES 








Inquiries regarding the availability of blueline 
prints of DOE engineering drawings which were Most NTIS products and services are now announced by 


formerly available for sale by NTIS should be price codes and, therefore, without specific prices in NTIS 
: journals, newsletters and indexes. 
addressed to Technical Information Center, The current dollar equivalent for each code is shown in the 


P. O. Box 62, Oak Ridge, Tennessee 37830. schedule below. Orders must list the accession number(s) and be 
accompanied by the total dollar amount from the current 


Available only to requesters within the United — 


States from the Energy Technology Engineer- 
ing Center, P.O. Box 1449, Canoga Park, NORTH AMERICAN CONTINENT PRICE SCHEDULE 
California 91304. 





Customers in Canada, U.S., and Mexico please use this 
price schedule; other addressees write for Folder PR-360-4. 
Available from DOE Grand Junction Office, 


P.O. Box 2567, Grand Junction, Colorado $3.50 = $110.00 
81501. ! 


For sale by the Superintendent of Documents, 
Government Printing Office, Washington, D.C. 
20402. 


Available only to requesters within the United 
States from the Nuclear Standards Office, Oak 
Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tennessee 37830. 


For sale by the National Technical Information 
Service (NTIS), U.S. Department of Com- 
merce, Springfield, Virginia 22161. Price given 
is the domestic price for paper copy; foreign 
purchasers add $2.50 per report copy. Some ’ °Contact NTIS for price quote 
recent NTIS availability statements will include 


pricing codes as opposed to prices. These codes PRICES EFFECTIVE JANUARY 1, 1981 
are related to actual prices in the table below. 











U.S. DEPARTMENT OF COMMERCE 
TIC Available from the Technical Information Cen- National Technical Information Service 


ter, P.O. Box 62, Oak Ridge, Tennessee 5285 Port Royal Road 
37830. Springfield, Virginia 22161 





a =] 
£ 
Ly] 
A 
ao) 
£ 
” 
” 
® 
— 
ao] 
ao] 
& 
{+t ) 
= 
~~ 
° 
a 
2 
® 
> 
Cc 
® 
wT 
® 
a 
3 
oO 
—s 
” 
wo 
£ 
) 
E 
wT 
c 
is) 
£ 
ae 
2) 
— 
® 
- 
39] 
‘> 
a 
° 
oe 
foe 
Qa 
is] 
~ 
Ss 
o 
~ 
= 
oO 


Change of Address Form 





Teeeeeeeeeeen 


Plili. 








LAST 
SERSSSRESESEeS 


i Tr COMPANY NAME OR ADDITIONAL ADDRESS LINE | 








STREET ADDRESS 


eee 


Li ititi 








CITY : 
TaRGeneeenene 


Et 
| | 





PLEASE PRINT OR TYPE 


Mail this form to: 


NEW ADDRESS 

Superintendent of Documents 
Government Printing Office SSOM 
Washington, D.C. 20402 


Subscription Order Form 








| (or) COUNTRY 
| 








Attach last subscription 
label here. 








SUBSCRIPTION ORDER FORM 
ENTER MY SUBSCRIPTION TO: 


@ $ Domestic; @ $ Foreign. 


NAME—FIRST, LAST 


Pee 


[] Remittance Enclosed (Make 
checks payable to Superin- 
tendent of Documents) 


Pee 





COMPANY NAME OR ADDITIONAL ADDRESS LINE 


PLittitti ttt 


| | | | | | () Charge to my Deposit 
Account No 





STREET ADDRESS 


Ltt tttttt 


| | | | | | MAIL ORDER FORM TO: 





STATE 





| ZIP CODE Superintendent of Documents 





PLEASE PRINT OR TYPE | en COUNTRY 


Washington, D.C. 20402 





Government Printing Office 
Lidl | 














REPORT COLLECTIONS 


he libraries listed below purchase and maintain microfiche collections of DOE and foreign 


reports. Most of these libraries have microfiche reader-printers or other photocopy facilities 


with which to reproduce enlarged copies from microfiche. Charges for reproduction services 


Vary 


United States 


ALABAMA 

Auburn, Auburn University 
ARIZONA 

Tucson, University of Arizona 
CALIFORNIA 

Davis, University of California 

Los Angeles, University of California 

Santa Barbara, University of California 
COLORADO 

Boulder, University of Colorado 
DISTRICT OF COLUMBIA 

Washington, Library of Congress 
FLORIDA 

Gainesville, University of Florida 
GEORGIA 

Atlanta, Georgia Institute of 

Technology 

HAWAII 

Honolulu, University of Hawaii 
IDAHO 

Pocatello, Idaho State University 
ILLINOIS 

Urbana, University of Illinois 
INDIANA 

Lafayette, Purdue University 
1OWA 

Ames, lowa State University 
KANSAS 

Manhattan, Kansas State University 
KENTUCKY 

Lexington, University of Kentucky 
MARYLAND 

Baltimore, Johns Hopkins University 

College Park, University of Maryland 


MASSACHUSETTS 
Cambridge, Massachusetts Institute of 
Technology 
Worcester, Worcester Polytechnic Institute 
MICHIGAN 
Ann Arbor, University of Michigan 
MISSISSIPPI 
Mississippi State, Mississippi State University 
MISSOURI 
Columbia, University of Missouri 
Kansas City, Linda Hall Library 
NEW JERSEY 
Princeton, Princeton University 
NEW MEXICO 
Albuquerque, University of New Mexico 
NEW YORK 
Albany, New York State Library 
Albany, State University at Albany 
ithaca, Cornell University 
New York, Columbia University 
Rochester, University of Rochester 
Syracuse, Syracuse University 
NORTH CAROLINA 
Raleigh, North Carolina State University 
OHIO 
Cincinnati, University of Cincinrati 
Cleveland, Cleveland Public Library 
Toledo, University of Toledo 
OKLAHOMA 
Norman, University of Oklahoma 
PENNSYLVANIA 
Pittsburgh, Carnegie Library 
PUERTO RICO 
San Juan, University of Puerto Rico 


SOUTH CAROLINA 

Columbia, University of South Carolina 
TEXAS 

Austin, University of Texas 

College Station, Texas A & M University 

Houston, Rice University 
UTAH 

Salt Lake City, University of Utah 
VIRGINIA 

Charlottesville, University of Virginia 
WASHINGTON 

Pullman, Washington State University 

Seattle, University of Washington 
WEST VIRGINIA 

Morgantown, West Virginia University 
WISCONSIN 

Madison, University of Wisconsin 


International 


EUROPEAN ATOMIC ENERGY 
COMMUNITY (EURATOM) 
Brussels, Belgium 
Ispra, Varese, Italy, Cetis Library 


INTERNATIONAL ATOMIC ENERGY 
AGENCY (IAEA) 
Vienna, Austria 
OECD NUCLEAR ENERGY 
AGENCY (NEA) 
British Library Lending Division 
Boston Spa, Wetherby, Yorkshire, England 


AVAILABILITY OF PUBLICATIONS ABSTRACTED 


DOE reports are offered for sale by National Technical 
Information Service, U.S. Department of Commerce, 
The availability of other 
reports, when known, is also indicated in the report 


Springfield. Virginia 22161 


number indexes. The availability of some unnumbered 
reports is given at the point of the citation 


For information on non-report documents such as 
journal articles, conference papers, books, and mono- 
graphs the user should contact local, state, and uni- 
versity libraries or commercial reprint services. 





xapuyj aypsodio+ xepuy 10yiny FF xepuy yelqng Mf xapuy saquiny j2D1ju0>5 Hf xepuy saquiny joday 





